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Criteria for the Certification and Re-Certification of the Waste
| solation Pilot Plant's Conpliance wwth the 40 CFR Part 191

D sposal Regul ati ons

AGENCY: Environnental Protection Agency.

ACTION: Final rule.

SUWARY: The Environnental Protection Agency (EPA) is

pronmul gating criteria for determning if the Waste |sol ati on
Pilot PMant (WPP) will conply with EPA's environnmental radiation
protection standards for the di sposal of radioactive waste. |If
the Admnistrator of EPA determnes that the WPP will conply
with the standards for disposal, then the Admnistrator wll
issue to the Secretary of Energy a certification of conpliance
which will allow the enplacenment of transuranic waste in the WPP
to begin, provided that all other statutory requirenents have
been net. |If a certification is issued, EPAw Il also use this
final rule to determne if the WPP has renai ned i n conpliance
with EPA s environnmental radiation protection standards, once
every five years after the initial receipt of waste for di sposa
at the WPP. This rul emaki ng was nandated by the WPP Land

Wthdrawal Act of 1992.



EFFECTI VE DATE: These regul ations are effective [insert date 60
days after publication in the Federal Register]. The

i ncorporation of certain publications listed in the regul ations
is approved by the Drector of the Ofice of the Federal Register
as of [insert date 60 days after publication in the Feder al
Register]. A petition for judicial reviewof this final action
must be filed no later than [insert date 60 days after
publication in the Federal Register] pursuant to section 18 of
the WPP Land Wthdrawal Act of 1992 (Pub. L. 102-579).

FOR FURTHER | NFORVATI ON CONTACT: Betsy Forinash, Mary Kruger or
Martin Ofutt; tel ephone nunber (202)-233-9310; address:

Radi ation Protection D vision, Ml Code 6602J, U. S

Envi ronnent al Protecti on Agency, Washi ngton, DC 20460. Copi es of
t he Background I nformation Docunment and Econom c | npact Anal ysis
whi ch acconpany today's action nay be obtained at this address.
The Agency has al so published a docunent, acconpanying today's
action, which responds in detail to significant public coments
that were received on the proposed rule. This docunent, entitled
"Response to Comment s" nay be obtai ned by contacting Betsy

Fori nash.

SUPPLEMENTARY | NFORVATI ON:

| nt roducti on

Pur pose of Today's Action

Today's action inplenments the Environnmental Protection Agency's



(EPA) environnental radiation protection standards, 40 CFR Part
191, by applying themto the proposed di sposal of transuranic
radi oactive waste in the Waste Isolation Pilot Plant (WPP). The
EPA previously promul gated 40 CFR Part 191, "Environnenta

Radi ati on Protection Standards for Managenent and D sposal of
Spent Nucl ear Fuel, H gh-Level and Transurani ¢ Radi oacti ve
Wastes," to provide standards that will apply to all sites
(except Yucca Mountain) for the deep geol ogi ¢ di sposal of highly
radi oactive waste. Conplete descriptions of 40 CFR Part 191 were
published in the Federal Register in 1985 (50 Fed. Reg. 38066-
38089, Sep. 19, 1985) and 1993 (58 Fed. Reg. 66398 - 66416, Dec.
20, 1993). The WPP is subject to 40 CFR Part 191, and is being
constructed by the Departnent of Energy (DCE) near Carlsbad, New
Mexi co, as a potential repository for the safe disposal of
transurani c radi oactive waste. The EPAis required by the WPP
Land Wthdrawal Act of 1992 (Pub. L. 102-579) to eval uate whet her
the WPP will conply with subparts B and C of 40 CFR Part 191 --
known as the "disposal regulations” -- and to issue or deny a
certification of conpliance. The Departnment of Energy is
required to submt an application to EPA that will be the basis
of EPA's eval uation of whether a certification of the WPP' s
conpliance with the disposal regulations should be issued. The
Department of Energy may not begin to enpl ace transurani c waste

under ground for disposal at the WPP until such tinme as a



certification of conpliance has been issued and all other

requi renents of section 7(b) of the WPP Land Wt hdrawal Act have
been satisfied. Wth today's rul emaking, the Agency establishes
criteria by which to judge whether the WPP is in conpliance with
the "di sposal regul ations” and sets forth procedural requirenents
for this determnation.

Today's action, 40 CFR Part 194, also applies to the periodic
re-certification of the WPP s conpliance with the di sposa
regul ations. The process of periodic re-certification,
establ i shed by section 8(f) of the WPP Land Wt hdrawal Act,
calls for EPA to determ ne whether the WPP continues to be in
conpliance with the disposal regul ations, assumng that an
initial certification of conpliance has been issued. The
Secretary of Energy nust submt to the Admnistrator of EPA
docunentation of the WPP s continued conpliance with the
di sposal regulations, every five years after the initial receipt
of transuranic waste for disposal at the WPP, until the end of
t he decomm ssi oni ng phase. The Agency will use the criteria set
forth in today's rul emaking in determ ning whether or not the
WPP will have continued to be in conpliance.

The WPP was authorized in 1980, under section 213 of the
Departnment of Energy National Security and Mlitary Applications
of the Nucl ear Energy Authorization Act of 1980 (Pub. L. 96-164,
93 Stat. 1259, 1265), "for the express purpose of providing a
research and devel opnent facility to denonstrate the safe
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di sposal of radioactive wastes resulting fromthe defense
activities and prograns of the United States.” The waste
proposed for disposal in the WPP, transuranic radi oacti ve waste
(TRU waste), is waste consisting of materials such as rags,
equi pnent, tools, protective gear and sl udges whi ch have becone
contam nated during atomc energy defense activities. The WPP
Land Wthdrawal Act defines transuranic waste to be waste
contai ning nore than 100 nano-curies per gramof al pha-emtting
radi o-isotopes, with half-lives greater than twenty years and
atom c nunber greater than 92, per gramof waste. The Act
further stipulates that radioactive waste shall not be
transuranic waste if such waste al so neets the definition of
hi gh-1 evel radi oactive waste, has been specifically exenpted from
t he di sposal regulations with the concurrence of the
Adm ni strator, or has been approved for an alternate nethod of
di sposal by the Nuclear Regul atory Comm ssion. The radioactive
conponent of transurani c waste consists of nman-nade el enents
created during the process of nuclear fission, chiefly isotopes
of pl utoni um
Statutory and regul atory basis

Today's action, 40 CFR Part 194, was nandated by Congress in
section 8(c) of the WPP Land Wthdrawal Act. The criteria
pronmul gated in this action inplenent only those subparts of 40

CFR Part 191 that apply to the disposal of transuranic



radi oactive waste. As stated in the Code of Federal Regul ations,
Appendi x C of 40 CFR Part 191 is guidance for the inplenentation
of the regulations contained in 40 CFR Part 191 that is not

bi ndi ng on the inplenenting agency, which is EPA with respect to
the WPP. Appendi x C was designed to apply to all geol ogi c
repositories for the disposal of highly radioactive wastes, not
necessarily to the specific site characteristics of the WPP and
not only to transuranic waste. As a result, the Agency found in
devel opi ng today's action that only sonme of the gui dance

contai ned i n Appendi x C had specific rel evance to the WPP.
Today' s action has been guided by only those aspects of Appendi x
C that the Agency has determ ned, based on technical and policy
consi derations, to be applicable to the WPP.

Today’ s action, 40 CFR Part 194, does not amend 40 CFR Part
191. Wth the Energy Policy Act of 1992, Congress mandated the
devel opnent of regulations to replace 40 CFR Part 191 for the
Yucca Mountain site only, but the entire standard, 40 CFR Part
191, renains applicable to the WPP. See 106 Stat. 2921, section
801(a)(1l). Subpart A of 40 CFR Part 191 applies to the
managenent of spent nucl ear fuel, high-level and transuranic
radi oactive wastes at sites designated for the disposal of these
wastes. Section 9(a) of the WPP Land Wt hdrawal Act stipul ates
that the Secretary of Energy shall conply with respect to the
WPP with Subpart A of 40 CFR Part 191. The Agency has not
i npl emented these requirenents in today's action, 40 CFR Part
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194, but intends to issue guidance for their application to the
WPP at a future date.
Conpliance wth other environnental |aws and regul ations

The WPP is regul ated under the Resource Conservation and
Recovery Act (RCRA) and is subject to both the Part B |icensing
requi renents and the | and di sposal restrictions of that statute.
The WPP nust conply with other environnental |aws, including,
anong other statutes, the ean Air Act (40 U S.C 7401 et seq),
t he Toxic Substances Control Act (15 U S. C. 2601 et seq) and the
Conpr ehensi ve Envi ronnental Response, Conpensation, and Liability
Act of 1980 (42 U.S.C 9601 et seq). This action does not affect
the need for DCE to conply with these and all other applicable
environnmental laws with respect to the WPP.
Public I nvolvenent in Today's Rul emaki ng

The Agency has taken significant steps to involve the public in
the rul emaking for today's action. The EPA published an Advanced
Notice of Proposed Rul emaki ng (ANPR) in February, 1993 (58 Fed.
Reg. 8029) which solicited public comment on eight issues central
to the devel opment of this final rule. The EPA again solicited
public comment on a prelimnary draft of the proposed rule, in
January, 1994. The Agency published a notice of proposed rule on
January 30, 1995, which announced the start of a public comrent
period of 90 days (60 Fed. Reg. 5766). The Agency convened a

t echni cal workshop in February, 1995, for the express purpose of



soliciting the views of both scientific experts and the public on
i ssues gernmane to the rul emaking. |In March, 1995, the Agency
hel d public hearings in three cities in New Mexico to solicit
public input on the notice of proposed rule. On August 1, 1995,
t he Agency re-opened the comrent period on the notice of proposed
rule for an additional 45 days (60 Fed. Reg. 39131). During the
entire comment period on the proposed rule, the Agency received
over 100 witten public comments. The Agency has responded to
significant comments received on the notice of proposed rule from
both witten submssions and fromtestinony at the public
hearings, including late witten comments received soon after the
cl ose of the second part of the comment period, in a docunent
publ i shed concurrently with today's action. 1In Septenber, 1995,
EPA conducted a public neeting of the WPP Review Coomttee of
the National Advisory Council for Environnental Policy and
Technol ogy (NACEPT) on three issues relevant to today's action.
During this neeting, nmenbers of the public provided fornal
presentations and oral comrents to the commttee. See 60 Fed.
Reg. 43470-43471 (Aug. 21, 1995).
Summary of the final rule

The supporting rationale for today's action, found in the
foll owi ng sutmmary and di scussion of principal changes, is further
expl ai ned i n the Background I nformation Docunent and the Response

to Conmments which acconpany today's action, copies of which may



obtai ned as described in the start of this notice. Those
sections of the final rule which have remai ned unchanged si nce
the rule's proposal are also further explained in the notice of
proposed rule (60 Fed. Reg. 5766-5791).

Subpart A: General Provisions

Subpart A of the final rule establishes provisions related to
the structure of the final rule itself, including: purpose, scope
and applicability; definitions; substitution of alternative
provisions for those pronulgated in today’'s final rule; and
procedures which shall be followed in communications and witten
reports submtted by the Secretary of Energy to the
Admnistrator. Further provisions are set forth which
i ncorporate by reference several publications. Publications so
i ncorporated shall have the sane |legal force and effect as the
other requirenents of the final rule.

Section 194.4 of subpart A permts the Agency to specify
conditions on the issuance of a certification and to issue a
nmodi fi cation, suspension or revocation of a certification. The
Agency woul d, for exanple, specify conditions in the event that
t he necessary confidence in the WPP s conpliance coul d be
achi eved by the inplenmentation of additional measures, or if EPA
determnes that the WPP will conply with the di sposa
regulations if certain terns of the application were to be

changed.



The Agency woul d consi der issuing a nodification, suspension or
revocati on whenever the disposal activities or disposal system
change such that significant information contained in the nost
recent conpliance application were no longer to remain true.

Such a situation may occur if 1) DCE plans to nmake a significant
change to the disposal systemor disposal activities, or 2) DCE
di scovers that a significant change has occurred in the di sposa
systemor disposal activities; in either case DCE nmust informthe
Admnistrator in witing. |If DCE finds the latter condition to
be true, then DCE nust determne if a release of waste fromthe
di sposal systemhas occurred or is expected to occur that would
cause the nunerical requirenents of the disposal regulations to
be exceeded. Releases which mght occur during nmanagenent
operations, covered under Subpart A of 40 CFR Part 191, which do
not relate to conpliance with the disposal regul ati ons woul d not
necessitate this investigation. However, if DCE conducts this
investigation and determnes that such a rel ease has occurred or
is likely to occur, then DCE shall notify the Adm nistrator of
this fact and i nmedi ately cease enpl aci ng waste in the WPP. In
such situations, the Admnistrator will determne which of three
actions -- nodification, suspension or revocation -- wll be
appropriate. Any nodifications and revocations issued by EPA
woul d affect the certification issued pursuant to section 8(d)(1)
of the WPP Land Wt hdrawal Act and nust be conducted by

rul emaki ng under Section 553 of the Admnistrative Procedure Act.
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See 5 U S C 553. A suspension nmay be issued at any tine at the
Adm nistrator’s discretion so as to pronptly address any
potential threat to public health. A suspension shall remain in
pl ace until such tinme as DCE shall have effected renedi ati ons as
necessary to re-establish the WPP s conpliance with the disposal
regulations or until EPA will have nodified or revoked the
certification. DCE shall not restart enplacing waste in the WPP
until the Admnistrator notifies DCE in witing that the
suspensi on has been |ifted.
Subpart B: Conpliance Certification and Re-certification
Applications

Subpart B of the final rule sets forth requirenents for the
format and content of conpliance applications. Section 194.11 of
the final rule stipulates that DCE nust submt a conplete
conpl i ance application before the one-year, statutory review
period shall commence. See Pub. L. 102-579, section 8(d)(1).
Should DCE s initial subm ssion be inconplete, the Adm nistrator
will explain the nature of the deficiency and will request DCE to
submt further information until the Admnistrator has notified
the Secretary that all materials necessary for a conplete
application have been received. This process will ensure that
the Agency's one-year period will be devoted exclusively to a
substantive, neaningful review This provision applies as well

to the conpliance applications periodically submtted by DCE for
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re-certification of conpliance. Once the Admnistrator has
notified the Secretary of Energy that a conpl ete conpliance
application for re-certification has been received, the Agency
w ||l comence the six nmonth review period as provided for in
section 8(f) of the WPP Land Wthdrawal Act. Section 194.12
requires that 30 copies of the conpliance applications and any
acconpanying materials shall be submtted to the Admnistrator.
Section 194. 13 requires that conpliance applications be
acconpani ed by any referenced naterials, unless such materials
are general ly avail abl e.

Section 194.14 of the final rule lists those el ements which the
Agency requires to be in a conplete conpliance application. 1In
general, conpliance applications nust include infornation
rel evant to denonstrating conpliance with each of the individua
sections of the final rule. The Agency intends to publish the
final version of the Conpliance Application Quidance (CAG at a
|ater date to provide detail ed guidance on the subm ssion of a
conpl ete conpliance application.

Section 194.15 of the final rule specifies that DCE nust submt
any additional information that will have been gathered during
the el apsed five-year period and that is relevant to conpliance
with the disposal regulations. To facilitate the Agency’s review
of conpliance applications for re-certification, today s final
rule stipulates that DCE will not have to re-submt information
that will have been included in previous conpliance applications,
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provided that the information will have remnained true and
accurate. The current conpliance application should clearly
reference such infornmation so that the Agency’'s review of the
section in question can be acconplished expeditiously.
Subpart C. Conpliance Certification and Re-certification

Subpart C establishes the requirenents that apply to the
perfor mance assessnents and conpl i ance assessnents that will be
used to denonstrate conpliance with the nunerical requirenments of
the disposal regulations. In addition, subpart Cinplenents the
si x assurance requirenments of the disposal regulations and al so
est abl i shes seven general requirenments in sections 194. 21 through
194. 27 which nust be net by all portions of and all activities
associ ated with conpliance applications.

Section 194. 21, inspections, provides EPAw th right of
inspection of all activities at the WPP and all activities
| ocated off-site which provide information included in conpliance
applications. The Agency w Il conduct periodic inspections, both
announced and unannounced, to verify the adequacy of infornation
included in the conpliance applications. The Agency may conduct
its own | aboratory tests, in parallel with those conducted by
DCE, so as to confirmthe adequacy of the techni ques enpl oyed at
those facilities. The Agency nay al so i nspect any rel evant
records kept by DCE, including those records required to be

generated pursuant to today's action.
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Section 194.22, quality assurance (Qd), sets requirenents that
apply to data and information collected as part of the WPP
program The Agency requires quality assurance prograns to be
i npl enented, as soon as practicable after [insert date 60 days
after publication in the Federal Register], that neet the
requi renents of the Anerican Society of Mechani cal Engi neers
(ASME) “Qual ity Assurance Program Requirenents for Nucl ear
Facilities” (NQA-1-1989), ASME s “Quality Assurance Requirenents
of Conputer Software for Nuclear Facility Applications” (part 2.7
of NQA-2a- 1990 addendumto ASME NQA-2-1989), and ASME s “Quality
Assurance Requirenents for the Collection of Scientific and
Technical Information on Site Characterization of H gh-Level
Nucl ear Waste Repositories,” (NQA-3-1989 edition), excluding
sections 2.1(b), 2.1(c) and 17.1. Section 194.5 of the final
rule i ncorporates these three publications by reference. The
Agency believes that ASME s standards offer the nost
conpr ehensi ve and specific set of requirenments for nucl ear
facilities and has therefore used these standards in pl ace of
establ i shing new requirenents. Paragraph (a)(2) of section
194.22 requires that DCE nust inplenment a quality assurance
programthat nmeets the above three sets of ASME s requirenents
for seven specific programel enents of the WPP and for any ot her
system structure, conponent, or activity inportant to the

contai nnent of waste in the disposal system
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Data that were collected prior to the inplenentation of the
above prograns nust al so satisfy quality assurance requirenents.
Any conpl i ance application nust denonstrate, subject to the
approval of the Admnistrator or the Admnistrator’s authorized
representative, that such data were qualified using one or nore
of the follow ng four methodol ogi es: 1) use of a nethodol ogy that
is substantially equivalent in effect to the three sets of ASME s
requi renents; 2) peer reviewthat is conpatible with NUREG 1297,
3) corroborating data; or 4) confirmatory testing. The Agency
bel i eves that each of these |atter three methods provides a neans
of inferring the quality of the existing data by subjecting sone
aspect of that data to additional scrutiny. Peer reviewinvolves
a critical evaluation by an independent review group of the
adequacy with which the experinents used to acquire this data
were planned and conducted. The use of corroborating data
eval uates the degree to which the existing data agree with data
generated fromsimlar work that has al ready been published in
scientific journals, along with an appraisal of the latter's
quality. GConfirmatory testing involves repeating a snmall portion
of the experinments, using quality assurance nethods that neet the
requi renents of ASME s standards, and conparing the resulting
data to the data in question. In the last two alternate
met hodol ogi es, the | evel of agreenent between the existing data
and the corroborating or confirmatory data provi des an objective
nmeasure to assess the quality of the existing data, if only in
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part. Al quality assurance prograns, both for existing data and
data that has yet to be collected, nust assess the accuracy,

preci sion, representativeness, conpl eteness and conparability of

data. To verify that the quality assurance prograns satisfy the

requirenents of this section, the Admnistrator will conduct

i nspections which may include surveillance, audits and nmanagenent
systens reviews.

Section 194. 23, nodel s and conputer codes, sets requirenents
for the nodel s and conputer codes used in perfornmance assessnents
and conpl i ance assessnents. Conpliance applicati ons nust
denonstrate that performance assessnents and conpli ance
assessnents nmake a | ogi cal progression fromconceptual nodels to
mat hemati cal nodel s to nunerical nodels and finally to conputer
nodel s and codes. Conpliance applications nust provide
information on and descriptions of nodels and conputer codes
which will permt the Agency to conduct a review of the nodeling
approach, theoretical bases, and the methodol ogy enpl oyed in
devel oping the list of processes and events used to support the
conpl i ance application. Conpliance applications nust include
evidence that all conputer codes conply with the requirenents of
part 2.7 of ASME s NQA-2a- 1990 addendum

The Agency intends to conduct detailed review of the conputer
codes used in performance and conpliance assessnents, since it is
the results of conputer codes thenselves that will be conpared to
the numerical requirenments found at section 13 of 40 CFR Part
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191. Conpliance applications nust provide: descriptions of the
theoretical backgrounds for each nodel and the nethod of anal ysis
or assessnent; a line-by-line listing of codes, which may be
submtted in electronic format; a discussion of the treatnent of
correl ati on between paraneters; and other information necessary
to permt the Agency to conduct its review Upon request, DCE
nmust provide the Agency with the means to conduct its own
simulations. The final rule requires that any conputer files and
hardware that will be necessary for performng simulations shal
be nmade avail able within 30 days of a request fromthe
Admnistrator or the Admnistrator's authorized representative.
Section 194. 24, waste characterization, has been revised in the
final rule. A discussion of the rationale for the changes is
contai ned below in the section of the supplenentary infornation,
“Principal changes in the final rule.” The final rule requires
DCE to identify and describe quantitative informati on on those
physi cal , chem cal and radiol ogic characteristics of the waste
that can influence di sposal system perfornance. The Agency does
not expect or require that every drumof transuranic waste be
opened in an effort to provide an exhaustive characterization of
the contents. Rather, the Agency expects that DCE wi || sanpl e
druns of waste to the extent necessary and will conbine the
results with other information such as process know edge to
determne the waste characteristics. The |evel of accuracy
needed in waste characterization is determned by the degree of
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accuracy assuned in the conpliance application. A waste
characteristic, as defined in the final rule, is a physical or
chem cal paraneter that serves as a quantitative input to
performance assessnments or conpliance assessnents, exanpl es of
which are solubility and conpactibility. DCE nust conduct an
analysis to identify and assess the inpact on long-term
performance of those waste characteristics which influence the
contai nment of waste in the disposal system This section of the
final rule lists specific characteristics which nust, at a
m ni nrum be included in the anal ysis.

The final rule requires DCE to establish limts on the

quantities of different "waste conponents,” such as cell ul osics,
metals or activity in curies, that nay be proposed for disposal
and enplaced in the WPP. A waste conponent is distinguished
froma waste characteristic in that the forner is an anount of a
type of waste present in the total inventory-- expressed as a

vol ume, nass or weight (or curies, in the case of activity) --
whereas the latter is any paraneter that describes the physical,
chemcal or radiologic properties and behavi or of sone or all of
the containers of waste. For exanple, a container of waste m ght
contain a given quantity of chelating agents, which are a waste
conponent. An exanpl e of a correspondi ng waste characteristic is
the solubility in brine of the radionuclides in a container. The
final rule requires that DCE establish upper or lower limts, as
appropriate, on the total anount of each waste conponent that may
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be enpl aced for disposal inthe WPP. Alower limt maght be
specified for gas-gettering waste conponents, and an upper limt
m ght be specified for cellulosics. The final rule requires that
t hese upper and lower |imts be established based on the total

i nventory proposed for disposal such that the results of a
performance assessnment will conply with the contai nnment

requi renents of 40 CFR 191. 13 when these val ues are used.

Per f or mance assessnents and conpl i ance assessnents nust use the
val ues for each waste characteristic as each would exist in the
di sposal systemassum ng that an anount of each waste conponent,
equal to that conponent's upper or lower Iimt, as appropriate,
were enplaced in the WPP. As waste is enplaced in the WPP, a
running total nust be kept of each waste conponent. The final
rule requires that the quantity of each waste conponent that has
been enplaced in the repository shall not cause the upper Iimts
to be exceeded or, as appropriate, shall not preclude the total
enpl aced quantity of any waste conponent fromeventual ly reaching
its lower limt. Conpliance with the lower limts shall be
denonstrated by DCE using information on the waste | oadi ng
schene, the total anount of that waste conponent that has been
enpl aced in the disposal systemto date, the total anount of that
wast e conponent listed in the total waste inventory described in
the current conpliance application, and the amount of that waste
conponent that still has yet to be generated. DCE nust establish
a systemof controls to verify that this requirenent will be mnet
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and shall submt docunentati on denonstrating this with any
conpl i ance application.

Section 194.24 al so requires that performance assessnents and
conpl i ance assessnents shall be conducted in accordance with the
wast e | oadi ng procedures and schenes that will be enployed. |If a
wast e | oading schene is not included in the conpliance
application, the perfornmance assessnents and conpliance
assessnents nust assune that the containers of waste are randony
enplaced in the WPP. Thus, for exanple, DCE shall not assune
that the waste conponents and characteristics are evenly
di stributed throughout the repository unless a proposed | oadi ng
schene that woul d cause this to occur has been included in the
current conpliance application.

The final rule extends the requirenents of section 194.22, on
quality assurance, to process know edge acquired and used during
waste characterization activities. The final rule specifies that
the total inventory of waste proposed for disposal in the WPP
must conply with the limtations on transuranic waste found in
the WPP Land Wthdrawal Act. The final rule enables the
Adm nistrator to use audits and inspections to verify conpliance
with the waste characterization section

Section 194.25 of the final rule specifies requirenents on
future state assunptions. The Agency recogni zes the inherently
conjectural nature of specifications on future states and w shes
to mnimze such specul ation in conpliance applications. The
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Agency has found no acceptabl e nmet hodol ogy that coul d nake
reliable predictions of the future state of society, science,

| anguages or other characteristics of future mankind. The Agency
does believe that established scientific nmethods coul d nmake

pl ausi bl e predictions regarding the future state of three cl asses
of natural processes, nanely geol ogi c, hydrogeol ogic and climatic
conditions. Hence, the final rule requires that perfornance
assessnents and conpl i ance assessnents shall include dynam c

anal yses of geol ogi ¢, hydrogeol ogic and clinmatic processes and
events that will evolve over the 10, 000-year regulatory tine
frame. DCE shall assune that all other present day conditions
will exist intheir present state for the entire 10, 000-year

regul atory tine frarme.

Section 194.26 sets requirenents that apply to expert judgment.
Typical ly, expert judgnment is used to elicit two types of
information: 1) nunerical values for paranmeters (variabl es) which
are neasurabl e only by experinents that cannot be conducted due
tolimtations of time, noney and physical situation; and 2)
essential |y unknowabl e i nformation, such as which features shoul d
be incorporated into passive institutional controls that wll
deter human intrusion into the repository. Quality assurance
must be applied to expert judgnent to verify that the procedures
for conducting and docunenting the expert elicitation have been
followed. The final rule prohibits expert judgnent from being
used in place of experinental data unless DCE can provide a
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justification explaining why the necessary experinents coul d not
be conducted. Expert judgnment nay substitute for experinental
data in those instances where limtations of time, resources or
physi cal setting woul d have precl uded the successful and tinely
coll ection of data.

The conpliance application nmust provi de documentati on which
denonstrates that the experts have the necessary qualifications
for addressing the questions and issues put before them
Conpl i ance applications nust explain the connection between the
question posed to the expert panel and the manner in which the
final report of the panel is used in the conpliance application.
These requirenments have been included to prevent any m suse of
expert judgnent as mght result fromthe use of the results of
one elicitation process in answer to a new and separate question
that was not posed to the experts and for which, if asked, the
experts mght have provided a different answer.

The final rule places requirenents on the conposition of the
expert panel, including the fraction of panel nenbers who are not
enployed by DCE. At least two-thirds of the experts sitting on
an expert panel shall not be enployed directly by DCE or its
contractors. University professors with grants from DCE for
research not related to the WPP will not be considered enpl oyees
or contractors of DCOE, nor will the New Mexi co Environnent al
Eval uati on G oup and the Nati onal Acadeny of Sciences' Board on
Radi oacti ve Waste Managenent and WPP Panel. |In exceptiona

22



i nstances, DCE nmay use as few as one-third non-DCE enpl oyees if a
suf ficient nunber of non-DCE enpl oyees cannot be found. DCE nust
submt docunentation which denonstrates that a sufficient nunber
of non-DCE experts were not available. |In the proposed rule, the
Agency had set this mninumat one-half of the expert panel's
menber shi p. However, because of the pervasive effort of DCE in
the fields of highly radioactive waste di sposal and acti ni de
chemstry, the Agency has | essened this requirenent in the final
rule in striving to bal ance the inportance of technical expertise
with the need for the advice to be inpartial

The section on expert judgnent requires that the public be
given the opportunity to present information to the expert panel
to allowthe public's views to be incorporated in the expert
judgnent process. This requirenent will help prevent an
i nappropriately narrow spectrum of background i nformation from
being presented to the experts which mght have slanted the
outcone of the elicitation process. This section also requires
that the elicitation process be well docunented so as to
denonstrate a |l ogical progression fromthe first statenment of the
i ssue given to the panel nenbers to the conbi nati on and
presentation in the final report of the elicited results.

Section 194. 27, peer review, has been revised in the final
rule. The rationale for these changes is discussed in the
section of the supplenentary information, “Principal changes in
the final rule.” Qven that decisions in the field of highly
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radi oactive waste disposal are inherently first-of-a-kind, the
Agency is requiring peer review so that others working in the
field can confirmthe adequacy of these decisions and
interpretations. The final rule requires DCE to conduct peer
review of three specific elenents of the WPP program In
specific, the Agency has required peer review of the conceptual
nodel s that DCE sel ects and devel ops, waste characterization
assessnents and the study of engineered barriers. The

requi renent for peer review of conceptual nodels will enrich
DCE s process of selecting and devel opi ng conceptual nodels wth
a broad spectrumof scientific viewoints. Waste
characterization is a field in which many new and precedent -
setting techniques will be enployed in areas in which no
standardi zed practice exists. Peer review of waste
characterization is indicated due to the inportance of a

knowl edge of the physical, chemcal and radi ol ogi cal state of the
waste in predictions of the long term perfornmance of the disposal
system This section, 194.27, requires peer reviewto be
conducted of the study of engineered barriers so as to ensure
that the best possible information is provided to DCE on the

sel ection of engineered barriers. Additionally, this section
requires conpliance applications to include docunentation of any
peer review activities that DCE may have conducted apart from
those required by this rule, including those activities which are
simlar to peer review, such as the reviews conducted by the WPP
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Panel of the National Acadeny of Sciences.

The Agency is requiring that peer review which occurs
subsequent to the promul gation of today's action nust be
conduct ed according to the guidelines of NUREG 1297. The fina
rule incorporates this publication by reference, as specified in
section 194.5. The specific requirenents i n NUREG 1297 t hat
di scuss for which activities peer revi ew shoul d be conducted do
not apply, nor do they supersede the requirenents of the final
rule. Peer review which has been conducted prior to today's
action nust be docunented in conpliance applications. Such past
peer review activities nust conformto either NUREG 1297 or to an
alternate set of criterion which are substantially equivalent in
effect to NUREG 1297 and whi ch have been approved by the
Adm ni strat or

Sections 194. 31 through 194.34 of the final rule inplenent the
nunerical contai nment requirenments of 40 CFR 191.13. Section
194. 31, which provides instructions for setting the rel ease
[imts of Appendix A of 40 CFR Part 191, has been revised from
the proposed rule. The rationale for this change is explained in
the section, “Principal changes in the final rule.” Section
194. 31 now specifies that the release limts are to be determ ned
based on the total activity, in curies, of transuranic waste
present at the time of disposal (as defined in 40 CFR 191.2). |If
the activity of a waste container is assayed prior to this tine,
then the known rates of decay for the radionuclides in the

25



contai ner should be used to calculate the activity of the waste
as it will exist at the anticipated tine of disposal.

Section 194.32 stipulates that perfornmance assessnents shal
i ncl ude both natural and man-nmade processes and events which can
have an effect on the di sposal system Performance assessnents
need not include those processes and events whi ch have a
probability of less than 1 in 10,000 of occurring during the
10, 000-year regulatory tine frame. For the purposes of this
screeni ng requi rement, processes and events nust be anal yzed in
the nost general formul ation possible; for exanple, the
probability of dissolution nust be set equal to the probability
of all types of dissolution occurring anywhere in the Del anare
Basin during the regulatory tine frame. Perfornmance assessnents
shoul d, however, conduct separate anal yses of the different
di ssolution fronts which occur in the Delaware Basin so as to
account for the different hydrogeol ogi c characteristics of each.

Wth respect to man-nmade processes and events, perfornmance
assessnents nust include the effects of drilling events and
excavation mning. Some natural resources in the vicinity of the
WPP can be extracted by mning. These natural resources lie
within the geologic formations found at shall ower depths than the
tunnel s and shafts of the repository and do not lie vertically
above the repository. Wre mning of these resources to occur,
this could alter the hydrol ogic properties of overlying
formations -- including the nost transm ssive layer in the
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di sposal system the Qulebra dolomte -- so as to either increase
or decrease ground-water travel tines to the accessible
environnent. For the purposes of nodeling these hydrol ogic
properties, this change can be well represented by naking
correspondi ng changes in the values for the hydraulic
conductivity. The Agency has conducted a review of the data and
scientific literature discussing the effects mning can induce in
the hydrol ogic properties of a formation. Based on its review of
avai |l abl e informati on, the Agency expects that mning can, in
sone instances, increase the hydraulic conductivity of overlying
formations by as nuch as a factor of 1,000, although snaller or
even negligi bl e changes can al so be expected to occur. Thus, the
final rule requires DCE to consider the effects of mning in
performance assessnments. |In order to consider the effects of
mning in performance assessnents, DCE may use the | ocation-
speci fic values of hydraulic conductivity, established for the
different spatial |locations within the CQulebra dolomte, and
treat themas sanpl ed paraneters with each having a range of
val ues varyi ng between unchanged and i ncreased 1, 000-fold
relative to the value that would exist in the absence of m ning.
The Agency recogni zes that other nunerical changes to the
hydraul i ¢ conductivity val ues nmay be nore appropriate for use in
representing the effects of mning. Conpliance applications nust
i ncl ude a discussion of the rationale and experinental data which
support the hydraulic conductivity val ues chosen and the effects
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of mning on the range of these values. The Agency further
recogni zes that some paraneter other than hydraulic conductivity
m ght be denonstrated to incorporate, equally or perhaps better,
the potential effects of mning in performance assessnents. DCE
may el ect to use another parameter, provided that DCE can
denonstrate that the use of this other paraneter is equally or
nore appropriate than hydraulic conductivity in reflecting the
potential effects of mning on the disposal system Pursuant to
section 194.34 of the final rule, performance assessnents nust
randomy sanpl e across the full range of values that have been
established for all uncertain variables, including the hydraulic
conductivity of the Qulebra dolomte established as di scussed
above.

The final rule specifies those assunptions and net hods t hat
shall be used in perfornmance assessnents to account for the
effects of mning. As with drilling, the historical record of
the past 100 years' mning activity in the Del aware Basin
provi des a reasonable basis for predicting the nature of future
mning activity. Accordingly, the Agency examned the records of
past mning of mneral resources in the Del aware Basin, using
data supplied by the U S. Bureau of Land Managenent. The Agency
found that the areal extent of mning in the imediate vicinity
of WPP over the past 100 years covered roughly one percent of
the land area of the entire Del aware Basin and used this
information to predict the likelihood that a mning event would
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occur in succeeding centuries. Accordingly, the final rule

requi res performance assessnents to assune that, in each century
after closure of the repository, there will be a 1 in 100 chance
that a single mning event will occur within the controlled area.
As explained later in this section, the assumed mni ng event
woul d renove all of the existing mneral deposits lying within
the controlled area that are of simlar quality and type to those
mnerals currently extracted in the Del anare Basin. For each
century during the regulatory tine frame, perfornmance assessnents
shoul d determ ne whether this mning event will occur, based on
the 1 in 100 probability, proceeding one century at a tine from
the start of the 10,000-year period. |If a positive determnation
is nmade, then perfornmance assessnents nust assume that the single
mni ng event occurs at the start of that century and further
assune that no mning will occur thereafter. The Departnent may
elect to use an alternate nethod for calculating the point in
tinme at which mning will occur, provided that such method woul d
not, on average, predict that mning will occur at times |ater

t han those cal cul ated using the nmethod in the final rule.

The final rule specifies that mning shoul d be assunmed to occur
within the controlled area, with the size and shape of the mne
conformng to existing mneral deposits that are simlar in type
and quality to those extracted in the Del aware Basin. The Agency
based this requirenment on a consideration of the physical nature
of mning activities. First, the Agency assuned that the size

29



and shape of a mne will be dictated by the size and shape of the
mneral deposits that are to be extracted with no two m nes bei ng
alike. The mneral deposits that will be mned in the future may
consist of mnerals of current economc interest, or of naterials
not useful or valuable in present-day terns. Wthout know edge
of what these future resources mght be, any attenpt to predict
the size and shape of the associated mneral deposits woul d be
specul ative, as would any attenpt to determne the size and shape
of the mnes used to extract them The Agency further recognized
that individual mnes are of highly irregul ar shape and there is
every reason to believe that deposits of mnerals that are m ned
in the future will also vary in size and be highly irregular in
shape. The Agency believes that no | ogi cal nmathenatical scheme
exists that could be used to predict the potentially w de variety
of sizes and highly irregular shapes. In light of the

specul ativeness and mat hermatical difficulty, the Agency has
chosen to use existing mneral deposits as "stand-ins" to be used
to determne the size and shape of the unknown m neral deposits
that mght be mned in the future. Thus, the final rule requires
perfornmance assessnments to assune that all the presently known
mneral resources lying within the controlled area will be
extracted at the single point in tine determned by the nethod in
the final rule, discussed above. No further mning will be
assuned to occur, since the available mneral deposits will have
been depleted. The type of mnerals that shall be assumed to be
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extracted are those mneral deposits that are simlar in quality
and type to those that are currently extracted in the Del anare
Basi n.

Per f or mance assessnents nay assune that the |ikelihood of
m ni ng nay be decreased by PICs and active institutiona
controls, to the extent that can be justified in the conpliance
application and to a degree identical to that assuned for
drilling. The requirenments of sections 41 and 43 of the final
rule therefore will apply to the consideration of mning in
per f or mance assessments.

Section 194. 33, consideration of drilling events, has been
revi sed since the proposed rule. The rationale for the new
provisions is explained in the section below, entitled “Principle
changes in the final rule.” Section 194.2 includes two
definitions relevant to the consideration of drilling events.
"Deep drilling" denotes those drilling events that reach or
exceed a depth 2150 feet bel ow the surface where such drilling
occurred. "Shallow drilling" denotes those drilling events that
do not reach to a depth 2150 feet bel ow the surface where such
drilling occurred. Sections 194.32 and 194.33 of the final rule
require that perfornmance assessnents include the effects of both
deep drilling and shallow drilling, whether such drilling has
occurred prior to the tinme at which the conpliance application is
prepared, can be reasonably expected to occur in the near future
based on existing | eases, or can be expected to occur in the
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future during the 10, 000-year regulatory tinme framne.

The future rates of both deep drilling and shallow drilling
shal |l each be set equal to the rate at which deep drilling and
shallow drilling, respectively, have occurred in the Del anare

Basin during the 100-year period inmrediately prior to the tine
the current conpliance application is prepared. The Del anare
Basin is defined, in section 194.2, to be the surface and
subsurface features which lie inside the innernost edge of the
Capi tan Reef and, where the Capitan Reef is absent to the south,
the features which lie to the north of a straight line connecting
t he sout heastern point of the Davis Muntains and the
sout hwestern point of the @ ass Muntains.

Per f or mance assessnents nust add together all rel eases of
radi onucl i des which are predicted to occur during the 10, 000-year
regulatory tine frame to arrive at the cunul ative rel eases from
t he di sposal systens; the contai nnent requirenments of 40 CFR
191. 13 apply to cumul ative rel eases of waste and not the
i ndi vi dual events whi ch cause the rel eases. Further, borehol es
drilled after closure of the repository shall be assumed to
affect the properties of the disposal systemfor the remai nder of
the 10, 000-year regulatory tine frane. Wien anal yzing the
effects of all later borehol es, perfornmance assessnments nust
account for the effect that these existing boreholes will have
had on the hydrogeol ogi ¢ properties of the disposal systemand on
the creation of new pathways for releases. 1In today's fina
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rul e, the Agency requires that perfornmance assessnents and

conpl i ance assessnents nust include -- anmong ot her processes and
events -- the effects on the disposal systemof drilling and al
types of resource extraction activities, including inter alia

solution mning and fluid injection, that wll have occurred
prior to the tine at which the conpliance application is prepared
or that may be expected to occur soon afterward based on existing
pl ans and | eases for drilling.

In the case of shallowdrilling only, DCE may, if justified,
derive the drilling rate fromthe historical rates of shallow
drilling for only those resources in the Del anare Basin which are
of simlar quality and type to those found in the controlled
area. For exanple, if only non-potable water can be found within
the controlled area, then the rate of drilling for water may be
set equal to the historical rate of drilling for non-potable
water in the Del aware Basin over the past 100 years.

Section 194. 33 requires performance assessnents to nake several
speci fic assunptions about future deep drilling and shal |l ow
drilling. These assunptions include that drilling will occur
randomy in space and tinme and may occur at different rates for
each resource, and that drilling practices will renain as those
of today and may vary depending on the resource. Perfornance
assessnents shoul d assunme that the perneability of seal ed
boreholes will be affected by natural processes, and shoul d
assume that the fraction of boreholes that will be seal ed by nman
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equal s the fraction of boreholes which are currently sealed in
t he Del aware Basi n.

The Agency recogni zes that drill operators currently enpl oy
different techniques in the exploration and devel opnent of each
resource. Hence, perfornmance assessnents shall conduct a
separate analysis of the effects that future drilling for each
different resource -- the act creating a borehole -- will have on
t he di sposal system Each separate anal ysis should set the
future rate of drilling for the particular resource equal to the
historical rate at which that resource has been drilled for in
the Del aware Basin during the past 100 years. The anal yses of
t he consequences of each type of drilling mght renmain
conceptually simlar, but vary with regard to assunptions nade on
size and depth of boreholes, quantity of drilling fluid used, or
any other characteristic specific to that type of resource.

Anal yses of the consequences of future drilling events may be
confined only to the drilling activity and the subsequent effect
of the borehole's presence and need not include an anal ysis of
extraction and recovery activities which woul d occur
subsequent | y.

In determning the drilling rate or the anount of waste
rel eased fromsuch drilling, perfornmance assessnents shoul d not
assune that drill operators woul d detect the waste and then cease
the current drilling operations or otherwise mtigate the
consequences of their actions. Simlarly, drill operators shoul d
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not be assunmed to cease further exploration and devel opnment of
resources as a result of the driller’s detecting the waste.
Section 194.34 requires that the results of performance
assessnents be expressed as conpl enentary, cunul ative
distributions functions (CCDFs). The CCDFs shal |l be generated
usi ng random sanpl i ng techni ques whi ch draw upon the full range
of val ues established for each uncertain paranmeter, which nay
i ncl ude physical and chemcal waste characteristics. Paraneters
of lesser sensitivity in perfornmance assessnents nmay be hel d
constant, provided that such constant values can be justified as
sufficiently conservative. The quantitative requirenments of this
section state that there nust be a 0.95 probability that, at
val ues of cunul ative release of 1 and 10, the nmaxi num CCDF
gener ated exceeds the 99th percentile of the popul ati on of COCDFs.
The val ues of cumul ative rel ease are cal cul ated according to Note
6 of Table 1, Appendix A of 40 CFR Part 191. Additionally, the
mean of the popul ation of CCDFs nust neet the requirenents of
section 13 of 40 CFR Part 191 with at |east a 95 percent |evel of
statistical confidence. |In denonstrating conpliance with these
standards, the infinite nunber of CCDFs denoted by the term
popul ati on of CCDFs, need not be generated. By generating only a
finite nunber of CCDFs and applying statistical theory, the
rel ati onshi ps between the finite group of conputer-generated
CCDFs, the popul ation of CCDFs and the numerical requirenents of
this section can be established.
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Subpart C of today's action also inplenments the six assurance
requi renents of section 14 of 40 CFR Part 191. The assurance
requi renents were included in the disposal regulations to provide
t he confi dence needed for |ong-termconpliance with the
cont ai nnent requirenents of section 13 of 40 CFR Part 191

Section 194.41 of today’'s final rule requires a description of
the active institutional controls that will be inplenented at the
WPP. This description shall be sufficient to support any
assunptions nade on their effectiveness in perfornance
assessnents and conpl i ance assessnents. However, in no case
shall active institutional controls be assuned to be in effect
for nore than 100 years after the tinme of disposal.

Section 194.42 of the final rule, nonitoring, has been revised
fromthe proposed rule. The rationale for these changes is
provi ded below, in "Principal changes in the final rule.” Any
unpr edi cted detection of novenent of radionuclides toward the
accessi bl e environnment woul d be cause for concern that a rel ease
of waste in excess of what is permtted under the di sposa
regulations is likely to occur. This section specifies
requirenents for nonitoring in both the pre-closure and post-
cl osure periods, as necessary to verify that the WPP conplies
with the disposal regulations. In the event that an initia
certification has been granted, the results of nonitoring during
the pre-closure period will be used by the Agency to verify that
the information contained in the initial conpliance application
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has renained true and accurate; this information would be used by
the Agency during both the initial five-year period after the
start of enplacenment of waste and during the reviews nade for the
periodic re-certifications of conpliance. The final rule has

i ncl uded a provision which requires DCE to conduct an anal ysis of
paraneters that will be used in the devel opnment of pre-closure
and post-closure nonitoring plans. The anal ysis shoul d consi der
the inportance of the paraneter with respect to both the

contai nnent of waste in the disposal systemand the
practicability of performng such nonitoring, including its
technical feasibility and the cost.

Section 194.43 inpl enents the assurance requirenents on passive
institutional controls (PICs). The final rule specifies that DCE
must include a detail ed description of the PICs that will be
enployed and lists the information that the PICs are required, at
a mninmum to convey. Additionally, the final rule allows the
Department to reduce the |ikelihood of future human intrusion
that is used in perfornmance assessnents by a proposed anount

corresponding to the predicted effect of PIGCs. See generally 47

Fed. Reg. 58196, 58201 (Dec. 29, 1982); 50 Fed. Reg. 38066, 38080
(Sept. 19, 1985). Thus, DCE may propose in its conpliance
application to reduce the rate of human intrusion by a fractional
anmount, extending over a technically supportable period of tine,
and nmust justify this using the plans for the inplenentation for
PI Cs and associ ated evidence of their effectiveness. This credit
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may take the formof a constant reduction in the rate of hunan
intrusion lasting several hundred years or nmay be a reduction in
the rate which tapers off in size over several hundred years.
Such credit cannot be assuned to elimnate conpletely the
possibility of human intrusion, even for a short period of tine
after the active institutional controls at the WPP are assuned
to be ineffective. During the rul emaking on certification, the
Agency could determne that the description of the Pl Cs does not
adequately justify the degree of proposed credit assumed by DCE
and therefore disallow sone or all of the credit proposed by DCE
in the conpliance application.

Havi ng consi dered the public comments regarding Pl Cs, the
Agency believes that such credit could be no nore than
approxi mately 700 years past the tine of disposal. Thus, the
final rule limts to several hundred years the anount of credit
that EPA nmay grant for PICs. Any determnation that a specific
nunerical credit would be appropriate for a nuch | onger period of
time woul d be unduly specul ative and therefore inappropriate.

Today' s action should not be construed to approve or award any
amount of credit for PICs, as such a determnati on cannot be nade
in advance of the rul emaking on certification of conpliance. The
Agency is deferring any decisions on credit for PICs planned for
the WPP until such tine as the conpliance application has been
received and a rul emaking for certification has been conpl et ed.
This restates the Agency's prior assertion, nmade in the
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pronmul gation of the final disposal regulations in 1985:

Speci fic judgnments about the chances and consequences

of intrusion should be nmade by the inplenmenting

agencies [EPA for the WPP] when nore informati on about

particul ar disposal sites and passive control systens

is available. See 50 Fed. Reg. 38080.

In devel oping this section of the final rule, 40 CFR 194. 43,

the Agency considered the treatnment of PICs in the di sposal
regul ations, the input received in public foruns and the public
comment s received on the proposed rule. The disposal regul ations
establ i shed the foundation of today's action on the role of
passive institutional controls. Section 191.14(c) of the
di sposal regulations require that disposal sites be designated by
t he nost pernmanent narkers, records, and other passive
institutional controls practicable to indicate the dangers of the
wastes and their location. |In adopting these provisions of the
di sposal regul ations, the Agency expressly assuned that passive
institutional controls "should reduce the chance of inadvertent
intrusion conpared to the likelihood if no nmarkers and records
were in place." See 50 Fed. Reg.38080. Wth respect to
performance assessnents, the Agency exam ned whet her Pl Cs shoul d
be taken into account to sone degree when estimating the
l'i kel i hood of inadvertent human intrusion and concluded that "a
limted role for passive institutional controls would be
appropriate when projecting the | ong-term perfornmance of m ned
geologic repositories to judge conpliance with [the contai nnent
requirenents of 40 CFR Part 191]." At the sane tine, the Agency
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explicitly determned that PICs should not be assuned to
conpl etely prevent the possibility of inadvertent hunman
i ntrusion. See 50 Fed. Reg. 38080.

In the proposed rule, 40 CFR Part 194, the Agency
specifically requested comment on the requirenments on PICs. The
Agency conducted a public discussion of PICs in a technical
wor kshop in Washington, DC, in February, 1995. In Septenber,
1995, EPA consulted the WPP Review Commttee of the Nationa
Advi sory Council for Environmental Policy and Technol ogy ( NACEPT)
on three issues, including PICs, in a public neeting in New
Mexi co. See 60 Fed. Reg. 43470-43471 (Aug. 21, 1995). The
Commttee agreed that PICs would be likely to decrease the
l'i kel'i hood of inadvertent intrusion into the WPP but expressed
concern about the availability of a rigorous nmethod by which to
determne the appropriate reduction due to PICs in the future
['i kel'i hood of inadvertent intrusion. Sone nenbers of the
Commttee stated that, if credit were to be approved, the size of
the credit should not reflect that PICs would be effective for
nore than a snall fraction of the 10,000 year regulatory tine
frame.

Many public comments received on the proposed rul e expressed
skeptici smabout whether PICs would be effective for the entire
10, 000 year regulatory tine frame or for even a fraction thereof.
G her comrents stated the belief that civilizations living 1,000
to 10,000 years fromnow would, in fact, be capabl e of
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understandi ng the records and nmarkers that were | eft behind at
the WPP. Still other comments asserted that, in allow ng for
the possibility of credit, the Agency had revised the intent of
t he assurance requirenments, one of which being the requirenent
for the inplenentation of PICs. Specifically, coments stated
that the assurance requirenents were not intended to be

consi dered when determ ni ng conpliance with the nuneri cal

contai nment requirenents found at 40 CFR 191. 13.

The provisions of the final rule entertaining possible
credit for PICs are within EPA's authority. 1In adopting the
assurance requirenments in 40 CFR 191, EPA expressly limted the
credit for active institutional controls. EPA prohibited
performance assessnments from considering any contributions from
active institutional controls for nore than 100 years after
di sposal . See 40 CFR 191.14(a). EPA declined to simlarly limt
the effect of PICs in reducing the likelihood of human intrusion.
50 Fed. Reg.38080. By contrast, EPA contenplated that PICs may
di scourage the |ikelihood of human intrusion for sone period of
time longer than active institutional controls. However, EPA
indicated that it generally believed it was inappropriate to rely
on PICs for extended periods of tine. See 50 Fed. Reg. 38080.
Based on the public comments and consistent with EPA s general
viewthat it is inappropriate torely on PICs for very |ong
periods of tine, EPAis constraining in the final rule the length
of time that EPA could consider granting credit for PICs to

41



several hundred years. EPA' s deci sion about the actual efficacy
of PICs proposed for the WPP will be based on DCE s conpli ance
application but may not exceed this I[imt.

Further, the degree to which PICs mght reduce the future
drilling rate can be reliably determned only through inforned
judgnent. The Agency agrees with the NACEPT Commttee that no
ri gorous and non-specul ative method is available to determne the
appropriate anmount of credit for PIGCs. Thus, DCE s proposed
reduction in the likelihood of human intrusion due to PICs would
probably be conducted through an expert judgnent process that
considers the specific PICs to be inplenmented at the WPP by DCE
The expert judgnment perforned specifically to determne the
effect of PIGCs nust satisfy the requirements of section 26 of
today's action, on expert judgnent. For exanple, this section
requires that the range of professions represented on the expert
panel nust cover the conpl ete spectrumof know edge that will be
necessary to address the question given to the experts. |In the
case of PIGCs, the Agency woul d expect that experts woul d be
sel ected not only from professions such as archeol ogy, but from
pr of essi ons which are concerned with the explorati on and
devel opnment of natural resources such as oil and natural gas.

Section 194.44 of the final rule inplenments the assurance
requi renent on engineered barriers. This section requires that
DCE conduct a study of avail able options for engi neered barriers
at the WPP and submt this study and evidence of its use with

42



the conpliance application. Consistent with the requirenent,
found at 40 CFR 191. 13, that DCE anal yze the performance of the
conpl ete di sposal system any engineered barriers that are
ultimately inplemented at the WPP nust be consi dered by the
Departnent and, ultimately, EPA when evaluating conpliance with
bot h the contai nment requirenents of 40 CFR 191. 13 and the
assurance requirement of 40 CFR 191. 14(d).

Section 194.45 inplenents the assurance requirenment that the
di sposal systembe sited such that the benefits of the natural
barriers of the disposal systemconpensate for the increased
probabi ity of disruptions of the disposal systemresulting from
expl oration and devel opnent of nearby natural resources. This
assurance requirenment will be met if perfornance assessnents
conply with the nunerical containment requirenments of section 13
of 40 CFR Part 191, provided that the potential effects of human
intrusion at the WPP wi |l have been appropriately considered

Section 194.46 inplenents the assurance requirenment that the
renoval of waste remain possible for a reasonable period of time
after disposal. The final rule has elimnated the requirenent
for the devel opnent of a plan for the renoval of waste whi ch had
been contained in the proposed rule. In place of the requirenent
for a removal plan, EPAis including in the final rule a
requi renent that DCE performan eval uation to denonstrate that
the renoval of waste will remain feasible for a reasonabl e period
of tinme after disposal
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Sections 194.51 through 194.55 provide the criteria that nust
be net in order to denonstrate that the WPP will conply with the
ground-wat er requirements of subpart C of 40 CFR Part 191 and the
i ndi vidual protection requirenents of section 15 of 40 CFR Part
191. Section 194.51 and 194.52 specify the assunptions that nust
be incorporated into conpliance assessnents in the anal yses of
annual commtted effective dose equival ent recei ved by
i ndi vidual s, used in determ ning conpliance with the individual
protection requirenments. Conpliance assessnents shoul d
separately anal yze the doses received by individuals fromeach
pat hway. Conpliance assessnents shoul d assune that the protected
i ndi vidual resides at the single geographic point where the
maxi num dose woul d be received, calculated by the sumof al
pat hways.

Section 194.53 |lists the assunptions that conpliance
assessnents nust include when anal yzi ng the doses received
t hrough under ground sources of drinking water (USDV8), used in
determni ng conpliance with subpart C of 40 CFR Part 191. Doses
can be received fromany USDWoutside of the controlled area,
provided that a connective pathway coul d be expected to be
established via ground-water travel between the disposal system
and that USDW The Agency expects that USDV which lie closer to
the disposal systemw || have a greater chance of being affected
by rel eases of waste. The Agency therefore does not intend for
DCE to expend resources anal yzi ng doses recei ved from USDV¢
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| ocated | arge di stances fromthe di sposal system The

cal cul ati ons of doses received fromUSDVW shoul d assune t hat
drinking water is withdrawn directly fromthe contam nated USDW
and consuned at a rate of two liters per day.

Section 194.54 defines the scope of conpliance assessnents.
Conpl i ance assessnents shoul d be conducted of the undisturbed
performance of the disposal system which, by the definition in
section 12 of 40 CFR Part 191, denotes that the di sposal system
is not disrupted by human intrusion or the occurrence of unlikely
natural events. Section 194.55 requires that conpliance
assessnents include calculations or "estimates" of three
quantities: 1) the annual commtted effective dose received from
al | pat hways, an anal ysis which corresponds to the requirenents
of section 15 of 40 CFR Part 191; 2) dose equival ents received
from USDW; and 3) concentrations of radionuclides present in
USDW, the latter two of which correspond to subpart C of 40 CFR
Part 191. To generate a "range" of estinates, conpliance
assessnents nust make repeated cal cul ations, with each iteration
enploying a different set of randomy sel ected val ues for each
uncertain paraneter. Paranmeters of |esser sensitivity in
conpl i ance assessnents nmay be held constant, provided that these
val ues can be justified as being sufficiently conservative. The
final rule requires that there be a 0.95 probability that the
maxi num esti mate of each set so generated exceeds the 99th
percentile of the popul ation of estinmates. The nean and the
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medi an of the popul ati on of each set of estinates nust neet the
requi renents of section 15 and subpart C of 40 CFR Part 191, as
applicable, with at least a 95 percent |evel of statistical
confi dence.
Subpart D. Public Participation

Subpart D of today's action establishes procedures that EPA
wll use to involve the public in the decisions on certification
and re-certification and requires EPA to publish notices of its
actions in the Federal Register. Subpart D includes new
provi sions which require the Agency to involve the public in
decisions to nodify or revoke a certification. Section 194.65
requires that EPA publish a notice in the Federal Regi ster
announci ng the Agency’s proposed decision on the nodification or
revocation of the certification. The notice of proposed
rul emaki ng nust solicit comment on the proposed deci sion.
Section 194.66 requires the Admnistrator to publish a notice of
final rulemaking in the Federal Register, announci ng whether the
Agency has revoked, nodified or taken no action to change the
certification. Section 194.67 requires that EPA naintain a
public docket with all information used in naking the deci sions
on certification, re-certification, and nodification and
revocation of the certification.
Princi pal changes in the final rule

In addition to the principal changes descri bed bel ow, today's
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action contains other mnor nodifications to the proposed rule.
Further discussion of the rationale and infornmation supporting
significant changes found in today's action is contained in the
Background | nformati on Docunment and the Response to Conments,
whi ch may obtained as explained in the start of this notice.
Scope of performance assessnments and Consideration of drilling
events

In sections 194. 32 and 194.33 of the final rule, the Agency has
provided further clarification on which activities fall within
the scope of human intrusion. (Section 194.33 had been titled
"Consi deration of human initiated processes and events" in the
proposed rule.) The final rule requires that the effects of deep
drilling, shallowdrilling and excavation mning nust be included
in performance assessnments. In the proposed rule, the Agency had
excl uded excavation mning fromconsideration (60 Fed. Reg. 5774,
January 30, 1995). The Agency received several public coments
recomrendi ng that perfornmance assessnents should be required to
include the effects of future mning during the regulatory tine
franme in order to account for the presence of potash in the
vicinity of the repository. The Agency has re-eval uated the
proposed exclusion of mning, in light of these public comrents.
The Agency believes that, while there is uncertainty surroundi ng
the potential effects of mning, mning coul d nonethel ess alter

t he hydrogeol ogi c properties of certain formations that lie at
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shal | oner depths than the mned portion of the repository. Thus,
the final rule requires performance assessnents to consider the
possi bl e effects of excavation mning on the disposal system As
di scussed previously, DCE nay address this requirenment by
consi dering the changes that mning would induce in the hydraulic
conductivity of the disposal system Additionally, the
requirenents of the final rule specify the nethod for determning
the size and shape, location and point in time at which mning
occurs. The Agency specified these itens to provide
clarification on how mning should be considered and to avoid
unbounded specul ation that would result fromthe high uncertainty
regardi ng whet her, where and how m ni ng woul d occur in the Land
Wthdrawal area. EPA s decision was based on a desire to include
mning in performance assessnent in a realistic fashion w thout
recourse to such unconstrai ned speculation. To this end, the
final rule has specified that mning will continue at the same
rate as it has over the past 100 years, that the area to be m ned
is the area that contains mneral deposits of simlar type and
quality to those that are currently extracted in the Del anare
Basin, and that only the major inpacts on the di sposal system of
m ni ng need be considered. EPA believes this is consistent with
the future states assunptions of section 25 as they apply to the
future activities of man.

The Agency has added definitions of deep drilling and shal | ow
drilling in section 194.2. Both types of drilling shall include
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expl oratory and devel opnental wells. The addition of these
definitions was pronpted by commenters who noted that the
definitions of human intrusion and "human activity" that were in
t he proposed rul e had caused confusion by distinguishing their
nmeani ngs on the basis of the depth at which drilling occurs. In
the final rule, the Agency has renoved these definitions fromthe
final rule and instead nmakes use of the defined terns, deep
drilling and shallowdrilling in order to provide greater

clarity.

Commenters al so requested that the final rule require analysis
of disposal of brine that accunmul ates during the extracti on of
oil and of secondary recovery of oil perforned using water-flood
injection. The Agency considered this comrent in the |arger
context of the nature of potential human intrusions during the
next 10,000 years and what assunptions mght hold true during
that tinme. The Agency believes that no one resource wll | ast
for the entire 10,000 years and therefore has concl uded that the
t echni ques for extraction of any one resource -- such as water-
flood injection for oil recovery -- are unlikely to be in use
during nmuch of the 10, 000-year regulatory tinme frane. Wth
respect to drilling rates, the Agency reasoned that while the
resources drilled for today may not be the sanme as those drilled
for in the future, the present rates at which these boreholes are
drilled can nonethel ess provide an estimate of the future rate at
whi ch boreholes will be drilled. The Agency does expect that
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drilling wll never conpletely cease; while sonme resources nay
becone depl eted over tine and, while the rate of extraction of
t hose resources nmay decrease, the increased rate of drilling for
new y di scovered resources wll conpensate for this decline. 1In
effect, when used for the purpose of determning the future
drilling rate, today’s drilling activities act as surrogates for
t he unknown resources that will be drilled for in the future.
Wth respect to the consequence and rel eases due to future
drilling, present-day drilling activities provide the only
avail abl e basis for maki ng assunptions in perfornmance
assessnents. Future extraction of any resource wll likely
necessitate drilling a hole for its recovery. However, because
there is doubt as to whether the resources associated with
today's specialized extraction techniques and fluid injection
will remain available for 10,000 years, the final rule does not
require that perfornmance assessnents assune that such extraction
activities will occur during the entire regulatory time frane,
but does require that the effects of the drilling events
t hensel ves be anal yzed. The techni ques include, for exanple,
wat er-flood injection for secondary recovery of oil, solution
m ni ng and the disposal by injection of brine accunul ated during
recovery of oil.

The Agency recogni zes, however, that resource extraction and
fluid injection activities which are currently perfornmed in the
Del anare Basin can alter the hydrogeol ogic properties of the
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initial state of the disposal system The final rule requires

t hat performance assessnents and conpli ance assessnents anal yze
the effects of all types of fluid-injection and all borehol es

whi ch can have an effect on the di sposal system and whi ch have
been or will have been drilled prior to or soon after disposal.
These borehol es shall be assuned to affect the properties of the
di sposal systemfor the entire 10, 000-year regulatory tine frane.
Predi cti ons about such future activities shall be strictly
l[imted to the expected use of existing |eases.

Today’s final rule elimnates the proposed cap on the rate of
deep drilling into the disposal systemof 62.5 borehol es per
square kil oneter per 10,000 years as well as the proposed | ower
limt of 25 borehol es per square kil oneter per 10,000 years. The
Agency received numerous public comrents objecting to the use of
upper and lower Iimts on the rate of deep drilling. The Agency
has concluded that the rate of drilling into the disposal system
used i n performance assessnments covering the 10, 000-year
regulatory time franme shoul d be derived solely fromthe
historical record of drilling in the region surrounding the WPP.
In the proposed rule, the Agency had specified that the past 50
years of records on drilling shall be used to establish the rates
for shallowdrilling and deep drilling, the latter being subject
to upper and | ower caps. Wile developing the final rule, the
Agency recogni zed that drilling activity has been at a nmaxi num
during the past 50 years, whereas during the past 100 years, a
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br oader spectrumof high and low drilling rates can be found. In
the long-termfuture, it can be expected that the drilling rate
w Il consist of periods of high and lowdrilling activity, which
makes the past 100 years a nore appropriate period for
calculating the drilling rate. 1In addition, nore detail ed

exam nation of the available records in Texas and New Mexi co
since the time of the proposed rul e has shown that accurate data
on drilling activity dates back 100 years, rather than 50 years
as was believed initially. The final rule therefore specifies
that the rates of both shallowdrilling and deep drilling are to
be set based on data fromthe 100 year period ending at the time
DCE prepares the conpliance application.

Today’s final rule includes a definition of the term “Del anare
Basin,” used in the regulation to be that area over which the
past drilling rate is to be averaged in order to establish the
rate of drilling used in performance assessnents. In the
proposed rul e, the Agency had solicited cormment on how to define
the Del aware Basin. Many comments were received, with the bul k
of the discussion focusing on whether the Capitan Reef shoul d be
included in the definition. In arriving at the definition in the
final rule, the Agency consi dered the geol ogi c and hydrogeol ogi c
characteristics of the fornmations which contain the WPP versus
those of the Capitan Reef. The Capitan Reef is nore perneable to
the flow of water and was forned fromorganic nmaterial which
differs fromthe salt formations which imrediately surround the
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WPP. The Agency had stated its intention to define the Del anare
Basin to be the |argest contiguous area that has sim/lar geol ogic
properties. Because of the differences, noted above, between the
Capitan Reef and the interior formations, the Agency has chosen
to define the Del aware Basin to be those surface and subsurface
formations which lie inside the inner-nost edge of the Capitan
Reef. Were the Capitan Reef is absent to the south, the
Del anar e Basin includes those features which lie to the north of
a straight |line connecting the southeastern point of the Davis
Mount ai ns and the sout hwestern point of the 3 ass Muntains.
Wast e characterization

Nurrer ous public comrents were received on the proposed section
194. 24, waste characterization. Commenters stated that this
section required greater clarity in order to be inplenented
effectively at the WPP. The final rule retains the use of
"waste characteristics" to provide a description of the waste.
The term waste categories, has been elimnated in the final
rule. The final rule uses the term "waste conponents,"” to
denote an anount of a type of waste -- expressed as a vol une,
mass or weight (or curies, in the case of activity) -- such as
chel ating agents and cellul osics. The waste categories in the
proposed rule were to be established based on the assunption that
wastes wth simlar waste characteristics would behave simlarly

in the disposal system The Agency believes that using instead
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the term"waste conponents"” provides a | ess abstract schene for
cl assifying waste which could be nore easily inplenented. In
particul ar, the Agency believes that, for a given container of
waste, DCE could nore readily identify how nuch of each waste
conponent is present rather than how much of each waste category
is present. The final rule requires that these limts be
establ i shed such that the results of perfornmance assessnents and
conpl i ance assessnents will conply with the nunerica

requi renents of 40 CFR Part 191 when the nmaxi numor m ni num

val ues for each waste conponent are used, as appropriate.

To assist in establishing the waste characteristics and waste
conponents and quantitative val ues of each, the final rule
requires that conpliance applications include an analysis to
identify and assess the inpact on |ong-term performance of those
wast e characteristics which influence the contai nnent of waste in
the disposal system An analysis nust al so be conducted of waste
conponents to determne which of these will influence the waste
characteristics identified as having an influence on contai nnent.
This section of the final rule specifies those waste
characteristics and waste conponents which, at a mninmum the
respecti ve anal yses nust investigate.

Peer review
Section 194. 26, peer review, has been narrowed in scope in the

final rule. The Agency received many public comments stating
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that the requirenents on peer review were stated too broadly such
that an inordi nate and unnmanageabl e nunber of peer reviews woul d
be required. Additionally, commenters noted that many of the
activities that the proposed rule had required to be peer
reviewed were subject to specific quality assurance requirenents
under section 194.22. Public comrents noted that, in this

i nstance, the proposed peer review requirenents woul d be
redundant with the quality assurance requirenents. Such
activities would include the conputer codes and the data used to
support all nodels -- conceptual, nmathenmatical and nunerical --
and conput er codes.

The Agency consulted the WPP Review Commttee of NACEPT at the
Sept enber, 1995 neeting and sought its advice on how to address
peer review. The Commttee suggested that peer review of quality
assurance prograns woul d be unnecessary, since, by requiring DCE
to adhere to a programthat nmeets the requirenents of three sets
of ASME s standards, today's action would al ready be sufficient
to control the quality assurance process. The Agency agrees with
both the Coonmttee and with simlar public comrent and has
elimnated the requirenent for peer review of quality assurance
prograns and plans. The Commttee al so stated that peer review
coul d be used both to insure that anal yses use the correct nodel
of repository behavior and to eval uate the subjective uncertainty
in whether the appropriate conceptual nodel was selected. In the
case of WPP, unani nous agreenent does not exist on the nature of
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t he conceptual nodels of natural processes such as dissol ution
whi ch can have an effect on the disposal system To subject
these issues to wider scrutiny, the final rule specifies that
peer review nust be conducted of the conceptual nodels sel ected
and devel oped by DCE.
Application of release limts

Section 194.31 of the final rule specifies that the rel ease
[imts of Appendix A of 40 CFR Part 191 shall be determ ned based
on the total activity, in curies, of transuranic waste present at
the time of disposal. Public cooment was divided between those
who recommended setting release limts at 100 years, as in the
proposed rul e, and those who recomrended the tine of disposal.
The Agency solicited the views of the WPP Review Commttee of
NACEPT on the subject of release limts in the neeting held in
Septenber, 1995. Sonme commttee nenbers noted that radionuclides
such as pl utoni um 238 woul d quickly decay to less than half their
original nunber in under 100 years and thus woul d not pose a
threat for nore than a small fraction of the 10, 000-year
regul atory tine frame. Hence, sone nenbers of the commttee
recomended the option of setting the release limts at later
times so that the release |imts woul d be based on | onger-1lived
radi onucl i des. Doing so would nore accurately reflect the | ong-
term hazards presented by the waste.

Some commttee nenbers al so recommrended that the Agency shoul d

56



base its decision on the original intent of the disposa
regul ations. The Agency believes that the disposal regul ations
were designed to avoid the undue influence of short-1ived
radi onuclides on the size of the release limts. The di sposa
regul ati ons acconplished this purpose in Appendi x A by
elimnating the contribution of radionuclides having half-1ives
of less than twenty years. The Agency has therefore chosen in
the final rule to determne release limts based on the total
activity, in curies, of transuranic waste present at the tinme of
di sposal .
Moni tori ng

The nonitoring requirenments have been nodified to provide
clearer direction for the devel opnment of a post-closure
monitoring plan. Several commenters suggested that, by requiring
that post-closure nonitoring be conducted in a manner
"conpatible" with RCRA, DCE mght be forced to inplenent two
over-lapping nonitoring prograns in order to conply with both
RCRA hazardous waste regul ations and 40 CFR Part 194. her
commenters noted that, in the event that RCRA nonitoring at the
WPP were to be nodified or elimnated, the requirenent in 40 CFR
Part 194 as proposed woul d be correspondi ngly reduced. To
provide clearer direction on the perfornmance of post-closure
nmoni toring, the Agency has nmade two changes in the final rule.

First, to elimnate potential overlap, the Agency is requiring
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that post-closure nonitoring be required to be "conpl enentary”
with RCRA so that infornation yielded by the one nonitoring
programwoul d not be duplicated by the other. The Agency is
requiring in the final rule that post-closure nonitoring be
conducted, to the extent practicabl e when considering technical
feasibility and cost, of those paranmeters which are inportant to
the contai nment of waste in the disposal system Such paraneters
shall be identified in a required analysis that will assess which
paraneters are inportant to the contai nnent of waste and which

t heref ore shoul d be included in post-closure (and pre-closure)
noni t ori ng.

Rul emaki ng anal yses

Executive Order 12866

Under Executive Order 12866, (58 Fed. Reg. 51, 735; Cctober 4,
1993), the Agency nust determne whether the regulatory action is
“significant” and therefore subject to OMB review and the
requi renents of the Executive Order. The O der defines
“significant regulatory action” as one that is likely to result
in arule that nay:

(1) have an annual effect on the econony of $100 nmillion or
nmore or adversely affect in a material way the econony, a sector
of the econony, productivity, conpetition, jobs, the environnent,
public health or safety, or State, local, or tribal governments

or communities;
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(2) create a serious inconsistency or otherwise interfere with
an action taken or planned by anot her agency;

(3) materially alter the budgetary inpact of entitlenents,
grants, user fees, or |oan prograns or the rights and obligations
of recipients thereof; or

(4) raise novel legal or policy issues arising out of |egal
mandates, the President’s priorities, or the principles set forth
in the Executive Oder.

Pursuant to the terns of Executive Oder 12866, it has been
determned that this rule is a “significant regul atory action”
because it raises novel policy issues which arise fromlega
mandates. As such, this action was submtted to OVB for revi ew.
Changes nade in response to OMB suggestions or recomendati ons
wi Il be docunented in the public record.

Regul atory Flexibility Act

Pursuant to section 605(b) of the Regulatory Flexibility Act, 5
U S C 605(b), the Admnistrator certifies that this rule wll
not have a significant economc inpact on a substantial nunber of
smal|l entities. Today's final rule sets forth requirenments which
apply only to Federal agencies and the Admnistrator therefore

certifies that no snall entities will be affected.
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Paperwor k Reducti on Act

The EPA has determned that this proposed rule contains no
information collection requirenments as defined by the Paperwork
Reduction Act (44 U S.C 3501 et seq).
Unf unded Mandat es Ref orm Act

Title Il of the Unfunded Mandates Reform Act of 1995 (UVRA),
Pub. L. 104-4, establishes requirenents for Federal agencies to
assess the effects of their regulatory actions on State, | ocal
and tribal governments and the private sector. Today' s rule
contains no Federal mandates (under the regul atory provisions of
Title Il of the UMRA) for State, local or tribal governnents or
the private sector. The rule inplenents requirenents
specifically set forth by the Congress in the Waste Isol ation

Pilot Plant Land Wthdrawal Act (Pub. L. 102-579).
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Final Rule: Criteria for the Certification and Re-certification
of the Waste Isolation Pilot Plant’s Conpliance with the 40 CFR

Part 191 D sposal Regul ations [ page 58 of 112]
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Li st of subjects available in 40 CFR Part 194

I ncorporation by reference, environmental protection,
adm ni strative practice and procedure, nuclear materials,
radi onucl i des, plutonium radiation protection, uranium

transurani cs, waste treatnent and di sposal .

Dat ed:

Carol M Browner,

Adm ni strator.
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For the reasons set out in the preanble, 40 CFR Ch. | is

anended as set forth bel ow

PART 194—CR TERI A FCR THE CERTI FI CATI ON AND RE- CERTI FI CATI ON
G- THE WASTE | SCLATI ON PI LOT PLANT' S COWPLI ANCE WTH THE 40
CFR PART 191 D SPCSAL REGULATI ONS

Subpart A—Ceneral Provisions

Sec.
194.
194.
194.
194.
194.
194.
194.

~NOOWNPE

Pur pose, scope, and applicability.
Definitions.

Comuni cat i ons.

Conditions of conpliance certification.
Publ i cations incorporated by reference.
Al ternative provisions.

Ef fective date.

Subpart B—Conpliance Certification and Re-certification

Applications

194. 11 Conpl et eness and accuracy of conpliance
appl i cations.

194. 12 Subm ssi on of conpliance applications.

194. 13 Subm ssion of reference material s.

194. 14 Content of conpliance certification application

194. 15 Content of conpliance re-certification
application(s).

Subpart GConpliance Certification and Re-certification

General Requirenents

194. 21 | nspecti ons.

194. 22 Qual ity assurance.

194. 23 Model s and conput er codes.

194. 24 Wast e characterization.

194. 25 Future state assunptions.

194. 26 Expert judgnent.

194. 27 Peer review.

Cont ai nnent  Requi r enent s

194.
194.

31
32

Application of release limts.
Scope of perfornmance assessnents.
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194. 33 Consi deration of drilling events in performance
assessnents.
194. 34 Resul ts of perfornmance assessnents.

Assurance Requirenents

194. 41 Active institutional controls.

194. 42 Moni t ori ng.

194. 43 Passi ve institutional controls.

194. 44 Engi neered barriers.

194. 45 Consi deration of the presence of resources.
194. 46 Renoval of waste.

| ndi vi dual and &G ound-water Protection Requirenents

194. 51 Consi deration of protected individual

194. 52 Consi deration of exposure pat hways.

194. 53 Consi deration of underground sources of drinking
wat er .

194. 54 Scope of conpliance assessnents.

194. 55 Resul ts of conpliance assessnents.

Subpart DPublic Participation

194. 61 Advance notice of proposed rul enmaking for
certification.

194. 62 Noti ce of proposed rul emaking for certification

194. 63 Final rule for certification.

194. 64 Docunent ati on of continued conpl i ance.

194. 65 Noti ce of proposed rul emaki ng for nodification or
revocati on.

194. 66 Final rule for nodification or revocation.

194. 67 Docket s.

Authority: The Waste Isolation Pilot Plant Land Wt hdrawal
Act of 1992, Pub.L. 102-579, 106 Stat. 4777, Atom c Energy
Act of 1954, as anended, 42 U S.C 2011-2296; Reorgani zation
Plan No. 3 of 1970, 5 U S.C app.1l;, Nuclear Waste Policy Act
of 1982, as anended, 42 U.S. C. 10101-10270.

Subpart A--CGeneral Provisions

8§ 194.1 Purpose, scope and applicability.
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This part specifies criteria for the certification or any
re-certification, or subsequent actions relating to the
terns or conditions of certification of the Departnent of
Energy's Waste Isolation Pilot Plant's conpliance with the
di sposal regulations found at part 191 of this chapter and
pursuant to section 8(d)(1) and section 8(f), respectively,
of the WPP LWA. The conpliance certification application
submtted pursuant to section 8(d)(1) of the WPP LWA and
any conpliance re-certification application submtted
pursuant to section 8(f) of the WPP LWA shall conply with
the requirenents of this part.

8§ 194.2 Definitions.

Unl ess otherwise indicated in this part, all terns have
the sanme neaning as in part 191 of this chapter.

Certification means any action taken by the Adm ni strator

pursuant to section 8(d)(1) of the WPP LWA

Conpl i ance application(s) neans the conpliance

certification application submtted to the Adm ni strator
pursuant to section 8(d)(1) of the WPP LWA or any
conpliance re-certification applications submtted to the
Adm ni strator pursuant to section 8(f) of the WPP LWA

Conpl i ance assessnent(s) means the anal ysis conducted to

determne conpliance with 8§ 191.15, and part 191, subpart C
of this chapter

Del anare Basin_ neans those surface and subsurface
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features which lie inside the boundary forned to the north,
east and west of the disposal system by the innernost edge
of the Capitan Reef, and forned, to the south, by a straight
line drawn fromthe southeastern point of the Davis
Mountai ns to the nost sout hwestern point of the Qd ass
Mount ai ns.

Deep drilling means those drilling events in the Del anare

Basin that reach or exceed a depth of 2,150 feet bel ow the
surface relative to where such drilling occurred.

Departnent  neans the United States Departnent of Energy.

D sposal regulations neans part 191, subparts B and C of

this chapter.

Managenent systens review neans the qualitative
assessnent of a data collection operation or organization(s)
to establish whether the prevailing quality managenent
structure, policies, practices, and procedures are adequate
to ensure that the type and quality of data needed are
obt ai ned.

Modification nmneans action(s) taken by the Adm nistrator

that alters the terns or conditions of certification
pursuant to section 8(d)(1) of the WPP LWA. Modification
of any certification shall conply with this part and part
191 of this chapter

Popul ati on of GCDFs neans all possi bl e conpl enentary,

curmul ative distribution functions (CCDFs) that can be
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generated fromall disposal system paraneter val ues used in
per f or mance assessments.

Popul ation of estinmates rmneans all possible estinmates of

radi ati on doses and radi onuclide concentrations that can be
generated fromall disposal system paraneter val ues used in
conpl i ance assessnents.

Quality assurance neans those planned and systematic

actions necessary to provi de adequate confidence that the
di sposal systemw || conply with the di sposal regul ati ons
set forth in part 191 of this chapter. Quality assurance
i ncludes quality control, which conprises those actions
related to the physical characteristics of a material,
structure, conponent, or systemthat provide a neans to
control the quality of the material, structure, conponent,
or systemto predetermned requirenents.

Re-certification neans any action taken by the

Adm ni strator pursuant to section 8(f) of the WPP LWA

Requl atory tinme frane neans the tine period begi nning at

di sposal and endi ng 10,000 years after disposal.

Revocati on rmeans any action taken by the Admnistrator to

termnate the certification pursuant to section 8(d)(1) of
the WPP LWA.
Secretary means the Secretary of Energy.

Shallow drilling nmeans those drilling events in the

Del anare Basin that do not reach a depth of 2,150 feet bel ow
66



the surface relative to where such drilling occurred.

Suspensi on neans any action taken by the Admnistrator to

withdraw, for a limted period of time, the certification
pursuant to section 8(d)(1) of the WPP LWA

Waste neans the radi oactive waste, radioactive nmateria
and coincidental material subject to the requirenments of
part 191 of this chapter

Waste characteristic neans a property of the waste that

has an inpact on the contai nnent of waste in the di sposa

system

WAst e conponent neans an ingredient of the total
inventory of the waste that influences a waste
characteristic.

WPP neans the Waste Isolation Pilot Plant, as authorized
pursuant to section 213 of the Departnent of Energy National
Security and MIlitary Applications of Nuclear Energy
Aut hori zation Act of 1980 (Pub.L. 96-164; 93 Stat. 1259,
1265) .

WPP LWA neans the Waste Isolation Pilot Plant Land
Wt hdrawal Act of 1992 (Pub.L. 102-579, 106 Stat. 4777).

8 194.3 Communi cati ons.

(a) Conpliance application(s) shall be:

(1) Addressed to the Admnistrator; and

(2) Signed by the Secretary.

(b) Communi cations and reports concerning the criteria
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inthis part shall be:

(1) Addressed to the Admnistrator or the
Adm ni strator's authorized representative; and

(2) Signed by the Secretary or the Secretary's
aut hori zed representati ve.

8 194.4 Conditions of conpliance certification.

(a) Any certification of conpliance issued pursuant to
section 8(d)(1) of the WPP LWA may i ncl ude such conditions
as the Admnistrator finds necessary to support such
certification.

(b) Wiether stated therein or not, the follow ng
conditions shall apply in any such certification:

(1) The certification shall be subject to nodification,
suspension or revocation by the Admnistrator. Any
suspension of the certification shall be done at the
discretion of the Admnistrator. Any nodification or
revocation of the certification shall be done by rule
pursuant to 5 U S C 553. If the Admnistrator revokes the
certification, the Departnent shall retrieve, as soon as
practicable and to the extent practicable, any waste
enpl aced in the di sposal system

(2) Any tinme after the Admnistrator issues a
certification, the Admnistrator or the Admnistrator’s
aut hori zed representative nay submt a witten request to
the Departnent for information to enable the Adm nistrator
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to determne whether the certification shoul d be nodified,
suspended or revoked. Unless otherw se specified by the
Admni strator or the Admnistrator’s authorized
representative, the Departnment shall submt such informnation
to the Admnistrator or the Admnistrator’s authorized
representative within 30 cal endar days of receipt of the
request .

(3) Any tine after the Admnistrator issues a
certification, the Departnent shall report any planned or
unpl anned changes in activities or conditions pertaining to
the disposal systemthat differ significantly fromthe nost
recent conpliance application.

(i) The Departnent shall informthe Admnistrator, in
witing, prior to making such a planned change in activity
or di sposal systemcondition.

(ii) Inthe event of an unpl anned change in activity or
condition, the Departnent shall imediately cease
enpl acenent of waste in the disposal systemif the
Departnent determnes that one or nore of the follow ng
conditions is true:

(A) The contai nnent requirenents established pursuant to
8§ 191.13 of this chapter have been or are expected to be
exceeded,

(B) Releases from al ready-enpl aced waste lead to
commtted effective doses that are or are expected to be in
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excess of those established pursuant to 8§ 191.15 of this
chapter. For purposes of this subparagraph (b)(3)(ii)(B),
em ssions fromoperations covered pursuant to part 191,
subpart A of this chapter are not included; or

(O Rel eases have caused or are expected to cause
concentrations of radionuclides or estinmated doses due to
radi onucl i des i n underground sources of drinking water in
t he accessi bl e environment to exceed the limts established
pursuant to part 191, subpart C of this chapter.

(iii) 1f the Departnent determnes that a condition
described in paragraph (b)(3)(ii) of this section has
occurred or is expected to occur, the Departnent shall
notify the Admnistrator, in witing, within 24 hours of the
determnation. Such notification shall, to the extent
practi cable, include the follow ng information:

(A) Identification of the |ocation and environnent al
medi a of the rel ease or the expected rel ease;

(B) Identification of the type and quantity of waste (in
activity in curies of each radionuclide) rel eased or
expected to be rel eased,

(O Tine and date of the release or the estimated tine
of the expected rel ease;

(D) Assessnent of the hazard posed by the rel ease or the
expected rel ease; and

(E) Additional information requested by the
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Admni strator or the Admnistrator's authorized
representative.

(iv) The Departnent may resunme enpl acenent of waste in
t he di sposal systemupon witten notification that the
suspension has been lifted by the Admnistrator.

(v) If the Departnent discovers a condition or activity
that differs significantly fromwhat is indicated in the
nmost recent conpliance application, but does not involve
conditions or activities listed in paragraph (b)(3)(ii) of
this section, then the difference shall be reported, in
witing, to the Admnistrator within 10 cal endar days of its
di scovery.

(vi) Follow ng receipt of notification, the
Admnistrator will notify the Secretary in witing whether
any condition or activity reported pursuant to paragraph
(b)(3) this section

(A) Does not conply with the terns of the certification;
and, if it does not conply,

(B) Wether the conpliance certification nust be
nodi fi ed, suspended or revoked. The Admnistrator or the
Adm nistrator's authorized representative nmay request
addi tional information before determning whet her
nodi fi cation, suspension or revocati on of the conpliance
certification is required.

(4) Not later than six nonths after the Admni strator
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issues a certification, and at |east annually thereafter,
the Departnent shall report to the Admnistrator, in
witing, any changes in conditions or activities pertaining
to the disposal systemthat were not required to be reported
by paragraph (b)(3) of this section and that differ from
information contained in the nost recent conpliance
application.

8§ 194.5 Publications incorporated by reference.

(a) The follow ng publications are incorporated into
this part by reference:

(1) US. Nuclear Regulatory Comm ssion, NUREG 1297 "Peer
Revi ew for H gh-Level Nuclear Waste Repositories," published
February 1988; incorporation by reference (I1BR) approved for
8§ 194.22, § 194.23 and § 194. 27.

(2) Anerican Society of Mechani cal Engi neers (ASME)

Nucl ear Quality Assurance (NQA) Standard, NQA-1-1989
edition, "Quality Assurance Program Requirenents for Nucl ear
Facilities;" IBR approved for § 194.22.

(3) ASME NQA-2a-1990 addenda, part 2.7, to ASME NQA-2-
1989 edition "Quality Assurance Requirenents for Nucl ear
Facility Applications;" IBR approved for 8§ 194.22 and §

194. 23.

(4) ASME NQA-3-1989 edition, "Quality Assurance Program
Requi renents for the Collection of Scientific and Techni cal
Information for Site Characterization of H gh-Level Nuclear
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Waste Repositories" [excluding section 2.1(b) and (c)]; IBR
approved for § 194.22.

(b) The publications listed in paragraph (a) of this
section were approved for incorporation by reference by the

Drector of the Federal Reqister in accordance with 5 U S.C

552(a) and 1 CFR part 51. Copies nay be inspected or

obtained fromthe Air Docket, Docket No. A-92-56, room ML500
(LE131), U S Environnental Protection Agency, 401 M Street,
SW Washi ngt on, DC 20460, or copies nmay be inspected at the

Gfice of the Federal Register , 800 N Capitol Street NW

7th floor, Suite 700, Washi ngton, DC, or copies nay be
obtai ned fromthe foll ow ng addresses:

(1) For ASME standards, contact Amrerican Society of
Mechani cal Engi neers, 22 Law Drive, P.Q Box 2900,
Fairfield, NJ 07007-2900, phone 1-800-843-2763.

(2) For Nucl ear Regul atory Comm ssi on docunents, contact
D vision of Informati on Support Services, D stribution
Service, U S Nuclear Regul atory Conm ssion, Washi ngton, DC
20555, or contact National Technical Information Service,
5285 Port Royal Road, Springfield, VA 22161, phone 703-487-
4650.

8 194.6 Alternative provisions.

The Admnistrator may, by rule pursuant to 5 U S C 553,
substitute for any of the provisions of this part
alternative provisions chosen after:
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(a) The alternative provisions have been proposed for

public comrent in the Federal Register together wth

i nformation describing how the alternative provisions
conport with the disposal regul ations, the reasons why the
existing provisions of this part appear inappropriate, and
the costs, risks and benefits of conpliance in accordance
with the alternative provisions;

(b) A public comrent period of at |east 120 days has
been conpl eted and public hearings have been held in New
Mexi co;

(c) The public comments received have been fully
consi dered; and

(d) A notice of final rulemaking is published in the

Federal Reqi ster

8 194.7 Effective date.

The criteria in this part shall be effective on [60 days

after publication in the Federal Register ]. The

i ncorporation by reference of certain publications listed in
the criteria is approved by the Drector of the Feder a
Regi ster as of [60 days after publication in the Feder a
Reqgister |.

Subpart B—Conpliance Certification and Re-certification

Applications

8§ 194.11 Conpl eteness and accuracy of conpliance

appl i cati ons.
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| nformati on provided to the Admnistrator in support of
any conpliance application shall be conplete and accurate.
The Admnistrator's evaluation for certification pursuant to
section 8(d)(1)(B) of the WPP LWA and eval uation for re-
certification pursuant to section 8(f)(2) of the WPP LWA
shall not begin until the Admnistrator has notified the
Secretary, in witing, that a conplete application in
accordance with this part has been recei ved.

8 194.12 Subnission of conpliance applications.

Unl ess ot herwi se specified by the Admnistrator or the
Adm ni strator’s authorized representative, 30 copies of any
conpl i ance application, any acconpanying materials, and any
amendnents thereto shall be submtted in a printed formto
the Adm ni strator

8§ 194.13 Subnission of reference naterials.

I nformation may be included by reference into conpliance
application(s), provided that the references are clear and
specific and that, unless otherw se specified by the
Admni strator or the Admnistrator's authorized
representative, 10 copies of the referenced information are
submtted to the Admnistrator. Referenced materials which
are widely available in standard textbooks or reference
books need not be submtted.

§ 194.14 Content of conpliance certification application.

Any conpl i ance application shall include:
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(a) A current description of the natural and engi neered
features that nmay affect the perfornmance of the di sposa
system The description of the disposal system shal
include, at a mninmum the follow ng information:

(1) The location of the disposal systemand the
control | ed area;

(2) A description of the geol ogy, geophysics,
hydr ogeol ogy, hydrol ogy, and geochem stry of the di sposa
systemand its vicinity and how these conditions are
expected to change and interact over the regulatory time
frame. Such description shall include, at a mninmm

(i) Eisting fluids and fluid hydraulic potential,

i ncluding brine pockets, in and near the disposal system
and

(i) Existing higher perneability anhydrite interbeds
| ocated at or near the horizon of the waste.

(3) The presence and characteristics of potential
pat hways for transport of waste fromthe di sposal systemto
t he accessi bl e environnment including, but not limted to:
exi sting borehol es, solution features, breccia pipes, and
other potentially perneable features, such as interbeds.

(4) The projected geophysical, hydrogeol ogi ¢ and
geochem cal conditions of the disposal systemdue to the
presence of waste including, but not limted to, the effects
of production of heat or gases fromthe waste.
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(b) A description of the design of the disposal system
i ncl udi ng:

(1) Information on materials of construction including,
but not limted to: geologic nedia, structural materials,
engi neered barriers, general arrangenent, and approxi nmate
di mensi ons; and

(2) Conputer codes and standards that have been applied
to the design and construction of the disposal system

(c) Results of assessnments conducted pursuant to this
part.

(d) A description of input paraneters associated with
assessnents conducted pursuant to this part and the basis
for selecting those input paraneters.

(e) Docunentation of neasures taken to neet the
assurance requirenments of this part.

(f) A description of waste acceptance criteria and
actions taken to assure adherence to such criteria.

(g) A description of background radiation in air, soi
and water in the vicinity of the disposal systemand the
procedures enpl oyed to determ ne such radiati on.

(h) One or nore topographic map(s) of the vicinity of
the disposal system The contour interval shall be
sufficient to showclearly the pattern of surface water flow
in the vicinity of the disposal system The map(s) shal
i ncl ude standard nmap notations and synbols, and, in
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addi tion, shall show boundaries of the controlled area and
the location of any active, inactive, and abandoned
injection and withdrawal wells in the controlled area and in
the vicinity of the disposal system

(i) A description of past and current clinmatol ogic and
met eorol ogi ¢ conditions in the vicinity of the disposal
system and how t hese conditions are expected to change over
the regulatory tine frane.

(j) The information required el sewhere in this part or
any additional information, analyses, tests, or records
determned by the Admnistrator or the Admnistrator's
aut hori zed representative to be necessary for determning
conpliance with this part.

8§ 194.15 Content of conpliance re-certification

application(s).

(a) In submtting docunentation of continued conpliance
pursuant to section 8(f) of the WPP LWA, the previous
conpl i ance application shall be updated to provide
sufficient information for the Admnistrator to determ ne
whet her or not the WPP continues to be in conpliance with
t he di sposal regul ations. Updated docunentation shal
i ncl ude:

(1) Al additional geol ogic, geophysical, geochem cal,
hydr ol ogi ¢, and neteorol ogi ¢ i nformation;

(2) Al additional nonitoring data, anal yses and
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results;

(3) Al additional analyses and results of |aboratory
experinments conducted by the Departnent or its contractors
as part of the WPP program

(4 Anidentification of any activities or assunptions
that deviate fromthe nost recent conpliance application

(5 A description of all waste enplaced in the disposa
system si nce the nost recent conpliance certification or re-
certification application. Such description shall consi st
of a description of the waste characteristics and waste
conponents identified in 8 194.24(b)(1) and § 194.24(b)(2);

(6) Any significant information not previously included
in a conpliance certification or re-certification
application related to whether the disposal system continues
to be in conpliance with the disposal regul ations; and

(7) Any additional information requested by the
Admni strator or the Admnistrator's authorized
representative.

(b) To the extent that information required for a re-
certification of conpliance renains valid and has been
submtted in previous certification or re-certification
application(s), such informati on need not be duplicated in
subsequent applications; such informati on nay be summari zed
and referenced.

Subpart G<€onpliance Certification and Re-certification
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Ceneral Requirenents

8§ 194.21 Inspections.

(a) The Admnistrator or the Admnistrator's authorized
representative(s) shall, at any tine:

(1) Be afforded unfettered and unannounced access to
i nspect any area of the WPP, and any | ocati ons perform ng
activities that provide information rel evant to conpliance
application(s), to which the Departnent has rights of
access. Such access shall be equivalent to access afforded
Depart ment enpl oyees upon presentati on of credentials and
ot her required docunents.

(2) Be allowed to obtain sanples, including split
sanpl es, and to nonitor and measure aspects of the disposal
system and t he waste proposed for disposal in the disposa
syst em

(b) Records (including data and other information in any
forn) kept by the Departnent pertaining to the WPP shall be
nmade available to the Admnistrator or the Admnistrator's
aut hori zed representati ve upon request. |f requested
records are not imredi ately avail able, they shall be
delivered within 30 cal endar days of the request.

(c) The Departnent shall, upon request by the
Admni strator or the Admnistrator's authorized
representative, provide pernmanent, private office space that
is accessible to the disposal system The office space
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shall be for the exclusive use of the Admnistrator or the
Admni strator's authorized representative(s).

(d) The Admnistrator or the Admnistrator’s authorized
representative(s) shall conply with applicable access
control measures for security, radiological protection, and
personal safety when conducting activities pursuant to this
secti on.

8§ 194.22 CQuality assurance.

(a)(1l) As soon as practicable after [insert date 60 days

after publication in the Federal Register ], the Departnent

shal | adhere to a quality assurance programthat inplenents
the requirements of ASME NQA-1-1989 edition, ASME NQA- 2a-
1990 addenda, part 2.7, to ASME NQA-2-1989 edition, and ASME
NQA- 3-1989 edition [excluding Section 2.1(b) and (c), and
Section 17.1].(Incorporation by reference as specified in 8
194.5.)

(2) Any conpliance application shall include infornation
whi ch denonstrates that the qual ity assurance program
requi red pursuant to paragraph (a)(1) of this section has
been est abl i shed and executed for:

(i) Waste characterization activities and assunpti ons;

(i) Environnental nonitoring, nonitoring of the
performance of the disposal system and sanpling and
anal ysis activities;

(i1i) Field measurenents of geologic factors, ground
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wat er, meteorol ogi c, and topographi c characteristics;

(iv) Conputations, conputer codes, nodels and met hods
used to denonstrate conpliance with the di sposal regul ations
in accordance with the provisions of this part;

(v) Procedures for inplenmentation of expert judgment
elicitation used to support applications for certification
or re-certification of conpliance;

(vi) Design of the disposal systemand actions taken to
ensure conpliance with design specifications;

(vii) The collection of data and informati on used to
support conpliance application(s); and

(viii) Qher systens, structures, conponents, and
activities inportant to the contai nnent of waste in the
di sposal system

(b) Any conpliance application shall include infornation
whi ch denonstrates that data and information collected prior
to the inplenentation of the quality assurance program
requi red pursuant to paragraph (a)(1) of this section have
been qualified in accordance with an alternate nethodol ogy,
approved by the Admnistrator or the Admnistrator’s
aut hori zed representative, that enploys one or nore of the
foll owi ng nethods: peer review, conducted in a nmanner that
is conpatible with NUREG 1297, “Peer Review for H gh-Leve
Nucl ear Waste Repositories,” published February 1988
(i ncorporation by reference as specified in 8§ 194.5);
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corroborating data; confirmatory testing; or a quality
assurance programthat is equivalent in effect to ASME NQA-
1-1989 edition, ASME NQA-2a-1990 addenda, part 2.7, to ASME
NQA- 2- 1989 edition, and ASME NQA-3-1989 edition [excluding
Section 2.1(b) and (c) and Section 17.1]. (Incorporation by
reference as specified in § 194.5.)

(c) Any conpliance application shall provide, to the
extent practicable, information which describes how all data
used to support the conpliance application have been
assessed for their quality characteristics, including:

(1) Data accuracy, i.e., the degree to which data agree
with an accepted reference or true val ue;

(2) Data precision, i.e., a neasure of the nutual
agr eenent between conparabl e data gat hered or devel oped
under simlar conditions expressed in terns of a standard
devi at i on;

(3) Data representativeness, i.e., the degree to which
data accurately and precisely represent a characteristic of
a popul ation, a paraneter, variations at a sanpling point,
or environnmental conditions;

(4) Data conpleteness, i.e., a neasure of the anount of
valid data obtai ned conpared to the anount that was
expect ed; and

(5) Data conparability, i.e., a nmeasure of the
confidence wi th which one data set can be conpared to
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anot her .

(d) Any conpliance application shall provide infornation
whi ch denonstrates how all data are qualified for use in
t he denonstration of conpliance.

(e) The Admnistrator will verify appropriate execution
of quality assurance prograns through inspections, record
reviews and record keepi ng requirenents, which nmay incl ude,
but may not be limted to, surveillance, audits and
managenent systens revi ews.

8 194.23 Mbdel s and conput er codes.

(a) Any conpliance application shall include:

(1) A description of the conceptual nodels and scenario
construction used to support any conpliance application.

(2) A description of plausible, alternative conceptua
nodel (s) seriously considered but not used to support such
application, and an expl anation of the reason(s) why such
nodel (s) was not deened to accurately portray perfornmance of
t he di sposal system

(3) Docunentation that:

(i) Conceptual nodels and scenarios reasonably represent
possi ble future states of the disposal system

(i1) Wathematical nodels incorporate equations and
boundary condi tions which reasonably represent the
mat hemati cal formul ati on of the conceptual nodels;

(iii) MNurerical nodel s provide nunerical schemes which
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enabl e the nat hemati cal nodels to obtain stable sol utions;

(iv) Conputer nodels accurately inplenent the nurnerical
nodel s; i.e., conputer codes are free of coding errors and
produce stabl e sol utions;

(v) Conceptual nodel s have undergone peer review
according to § 194. 27.

(b) Conputer codes used to support any conpliance
application shall be docunented in a manner that conplies
with the requirenents of ASME NQA-2a- 1990 addenda, part 2.7,
to ASME NQA-2-1989 edition. (lIncorporation by reference as
specified in § 194.5.)

(c) Docunentation of all nodels and conputer codes
i ncluded as part of any conpliance application perfornance
assessnent cal cul ati on shall be provided. Such
docunentati on shall include, but shall not be limted to:

(1) Descriptions of the theoretical backgrounds of each
nodel and the nethod of anal ysis or assessnent;

(2) Ceneral descriptions of the nodel s; discussions of
the imts of applicability of each nodel; detailed
instructions for executing the conputer codes, including
hardware and software requirenents, input and output formats
with expl anations of each input and output variable and
paraneter (e.g., parameter name and units); listings of
input and output files froma sanple conputer run; and
reports on code verification, benchnarking, validation, and
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qual ity assurance procedures;

(3) Detailed descriptions of the structure of conputer
codes and conplete listings of the source codes;

(4) Detailed descriptions of data col |l ecti on procedures,
sources of data, data reduction and anal ysis, and code i nput
par anet er devel opnent ;

(5) Any necessary |licenses; and

(6) An explanation of the manner in which nodels and
conput er codes incorporate the effects of paraneter
correl ation.

(d) The Admnistrator or the Admnistrator's authorized
representative may verify the results of conputer
simul ations used to support any conpliance application by
performng i ndependent simnulations. Data files, source
codes, executabl e versions of conputer software for each
nodel , other naterial or information needed to permt the
Admni strator or the Admnistrator's authorized
representative to performindependent sinulations, and
access to necessary hardware to perform such sinmulations,
shall be provided within 30 cal endar days of a request by
the Admnistrator or the Admnistrator's authorized
representative.

8§ 194.24 \Waste characterization.

(a) Any conpliance application shall describe the
chem cal, radiol ogi cal and physi cal conposition of al
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exi sting waste proposed for disposal in the disposal system
To the extent practicable, any conpliance application shal

al so describe the chemcal, radiol ogical and physi cal

conposi tion of to-be-generated waste proposed for di sposa

in the disposal system These descriptions shall include a
list of waste conponents and their approxi mate quantities in
the waste. This list nmay be derived from process know edge,
current non-destructive exam nation/assay, or other

i nformation and et hods.

(b) The Departnent shall submt in the conpliance
certification application the results of an anal ysis which
substanti at es:

(1) That all waste characteristics influencing
contai nment of waste in the disposal system have been
identified and assessed for their inpact on disposal system
performance. The characteristics to be anal yzed shal
include, but shall not be limted to: solubility; formation
of coll oi dal suspensions containing radi onuclides;
production of gas fromthe waste; shear strength;
conpactability; and other waste-related inputs into the
conputer nodels that are used in the perfornance assessnent.

(2) That all waste conponents influencing the waste
characteristics identified in paragraph (b)(1) of this
section have been identified and assessed for their inpact
on di sposal system performance. The conponents to be
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anal yzed shall include, but shall not be limted to:
metal s; cellulosics; chelating agents; water and ot her
liquids; and activity in curies of each isotope of the
radi onucl i des present.

(3) Any decision to exclude consideration of any waste
characteristic or waste conponent because such
characteristic or conponent is not expected to significantly
i nfl uence the contai nment of the waste in the di sposal
system

(c) For each waste conponent identified and assessed
pursuant to paragraph (b) of this section, the Departnent
shall specify the limting value (expressed as an upper or
lower limt of mass, volune, curies, concentration, etc.),
and the associated uncertainty (i.e., nmargin of error) for
each limting value, of the total inventory of such waste
proposed for disposal in the disposal system Any
conpl i ance application shall:

(1) Denonstrate that, for the total inventory of waste
proposed for disposal in the disposal system WPP conplies
with the nuneric requirenments of 8§ 194.34 and 8§ 194.55 for
the upper or lower Iimts (including the associ ated
uncertainties), as appropriate, for each waste conponent
identified in paragraph (b)(2) of this section, and for the

pl ausi bl e conbi nati ons of upper and |lower Iimts of such
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wast e conponents that would result in the greatest estinated
rel ease.

(2) ldentify and descri be the nethod(s) used to quantify
the limts of waste conponents identified in paragraph
(b)(2) of this section.

(3) Provide information which denonstrates that the use
of process know edge to quantify conponents in waste for
di sposal conforns with the quality assurance requirenents
found in § 194. 22.

(4) Provide information which denonstrates that a system
of controls has been and will continue to be inplenented to
confirmthat the total anmount of each waste conponent t hat
will be enplaced in the disposal systemw || not exceed the
upper limting value or fall belowthe lower Iimting val ue
described in the introductory text of paragraph (c) of this
section. The systemof controls shall include, but shal
not be limted to: neasurenent; sanpling; chain of custody
records; record keeping systens; waste | oadi ng schenes used,;
and ot her docunent ati on.

(5 ldentify and descri be such controls delineated in
paragraph (c)(4) of this section and confirmthat they are
applied in accordance with the quality assurance
requirements found in 8§ 194. 22.

(d) The Departnent shall include a waste | oadi ng schene
in any conpliance application, or else perfornmance
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assessnents conducted pursuant to 8 194. 32 and conpli ance
assessnents conducted pursuant to 8 194.54 shall assune
random pl acenent of waste in the disposal system

(e) Waste nay be enplaced in the disposal systemonly if
t he enpl aced conponents of such waste will not cause:

(1) The total quantity of waste in the disposal systemto
exceed the upper limting value, including the associated
uncertainty, described in the introductory text to paragraph
(c) of this section; or

(2) The total quantity of waste that w |l have been
enpl aced in the disposal system prior to closure, to fal
bel ow the lower Iimting value, including the associ ated
uncertainty, described in the introductory text to paragraph
(c) of this section.

(f) Waste enpl acenment shall conformto the assunmed waste
| oading conditions, if any, used in performance assessnents
conducted pursuant to 8 194.32 and conpl i ance assessnents
conducted pursuant to 8§ 194. 54.

(g) The Departnent shall denonstrate in any conpliance
application that the total inventory of waste enpl aced in
t he di sposal systemconplies with the limtations on
transurani ¢ waste di sposal described in the WPP LWA

(h) The Admnistrator will use inspections and records
reviews, such as audits, to verify conpliance with this
secti on.
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8 194.25 Future state assunptions.

(a) Unless otherw se specified in this part or in the
di sposal regul ati ons, perfornmance assessnments and conpl i ance
assessnents conducted pursuant the provisions of this part
to denonstrate conpliance with 8191.13, 8191.15 and part
191, subpart C shall assune that characteristics of the
future remain what they are at the tinme the conpliance
application is prepared, provided that such characteristics
are not related to hydrogeol ogic, geologic or climatic
condi ti ons.

(b) In considering future states pursuant to this
section, the Departnent shall docunent in any conpliance
application, to the extent practicable, effects of potentia
future hydrogeol ogic, geologic and climatic conditions on
t he di sposal systemover the regulatory tine frame. Such
docunent ati on shall be part of the activities undertaken
pursuant to 8§ 194.14, Content of conpliance certification
application; 8 194.32, Scope of performance assessnents; and
8 194.54, Scope of conpliance assessnents.

(1) In considering the effects of hydrogeol ogic
conditions on the disposal system the Departnent shal
docunent in any conpliance application, to the extent
practicable, the effects of potential changes to

hydr ogeol ogi ¢ condi ti ons.
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(2) In considering the effects of geologic conditions on
t he di sposal system the Departnent shall docunent in any
conpliance application, to the extent practicable, the
effects of potential changes to geol ogi c conditions,
including, but not limted to: dissolution; near surface
geonor phi ¢ features and processes; and rel ated subsi dence in
the geol ogic units of the disposal system

(3) In considering the effects of climatic conditions on
t he di sposal system the Departnent shall docunent in any
conpliance application, to the extent practicable, the
effects of potential changes to future climate cycles of
increased precipitation (as conpared to present conditions).

8 194.26 Expert judament.

(a) Expert judgnent, by an individual expert or panel of
experts, may be used to support any conpliance application,
provided that expert judgnent does not substitute for
information that coul d reasonably be obtained through data
coll ection or experinentation.

(b) Any conpliance application shall:

(1) ldentify any expert judgments used to support the
application and shall identify experts (by name and
enpl oyer) involved in any expert judgrment elicitation

processes used to support the application.
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(2) Describe the process of eliciting expert judgment,
and docunent the results of expert judgnment elicitation
processes and the reasoni ng behind those results.
Docunentation of interviews used to elicit judgnents from
experts, the questions or issues presented for elicitation
of expert judgment, background information provided to
experts, and deliberations and fornal interactions anong
experts shall be provided. The opinions of all experts
involved in each elicitation process shall be provided
whet her the opinions are used to support conpliance
applications or not.

(3) Provide docunentation that the follow ng
restrictions and gui delines have been applied to any
sel ection of individuals used to elicit expert judgnents:

(i) Individuals who are nmenbers of the team of
i nvestigators requesting the judgment or the team of
investigators who will use the judgnent were not sel ected;
and

(i1) Individuals who naintain, at any organi zati onal
| evel , a supervisory role or who are supervised by those who
wll utilize the judgnment were not sel ected.

(4) Provide information which denonstrates that:

(i) The expertise of any individual involved in expert

judgnment elicitation conports with the I evel of know edge
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required by the questions or issues presented to that
i ndi vi dual ; and

(ii1) The expertise of any expert panel, as a whol e,
involved in expert judgnent elicitation conports with the
| evel and variety of know edge required by the questions or
i ssues presented to that panel.

(5 Explain the relationship anong the informati on and
i ssues presented to experts prior to the elicitation
process, the elicited judgnment of any expert panel or
i ndi vidual, and the purpose for which the expert judgnent is
bei ng used in conpliance applications(s).

(6) Provide docunentation that the initial purpose for
whi ch expert judgnent was intended, as presented to the
expert panel, is consistent with the purpose for which this
j udgnent was used in conpliance application(s).

(7) Provide docunentation that the follow ng
restrictions and gui delines have been applied in eliciting
expert judgnent:

(i) At least five individuals shall be used in any
expert elicitation process, unless there is a lack or
unavai l ability of experts and a docunented rationale is
provided that explains why fewer than five individuals were
sel ect ed.

(ii) At least two-thirds of the experts involved in an
elicitation shall consist of individuals who are not
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enpl oyed directly by the Departnent or by the Departnent’s
contractors, unless the Departnent can denonstrate and
docunent that there is a lack or unavailability of qualified
i ndependent experts. |If so denonstrated, at |east one-third
of the experts involved in an elicitation shall consist of
i ndi vidual s who are not enployed directly by the Departnent
or by the Departnent’s contractors.

(c) The public shall be afforded a reasonabl e
opportunity to present its scientific and technical views to
expert panels as input to any expert elicitation process.

8§ 194.27 Peer review

(a) Any conpliance application shall include
docunent ati on of peer review that has been conducted, in a
manner required by this section, for:

(1) Conceptual nodels sel ected and devel oped by the
Depart nent ;

(2) Waste characterization analyses as required in 8
194. 24(b); and

(3) Engineered barrier evaluation as required in 8
194. 44,

(b) Peer review processes required in paragraph (a) of
this section, and conducted subsequent to the pronul gation
of this part, shall be conducted in a manner that is

conpati bl e with NUREG 1297, "Peer Review for H gh-Level
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Nucl ear Waste Repositories,” published February 1988.
(I'ncorporation by reference as specified in § 194.5.)

(c) Any conpliance application shall:

(1) Include information that denonstrates that peer
revi ew processes required in paragraph (a), and conducted
prior to the inplenmentation of the promulgation of this
part, were conducted in accordance with an alternate process
substantially equivalent in effect to NUREG 1297 and
approved by the Admnistrator or the Admnistrator’s
aut hori zed representative; and

(2) Document any peer review processes conducted in
addition to those required pursuant to paragraph (a) of this
section. Such docunentation shall include formal requests,
fromthe Departnent to outside review groups or individuals,
to review or commrent on any information used to support
conpl i ance applications, and the responses from such groups
or individuals.

Cont ai nnent  Requi r enent s

8§ 194.31 Application of release lints.

The release limts shall be cal cul ated according to part
191, appendix A of this chapter, using the total activity,
incuries, that will exist in the disposal systemat the
time of disposal

8 194.32 Scope of perfornance assessnents.
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(a) Performance assessnents shall consider natura
processes and events, mning, deep drilling, and shallow
drilling that nay affect the di sposal systemduring the
regulatory tinme frane.

(b) Assessnents of mning effects nay be limted to
changes in the hydraulic conductivity of the hydrogeol ogic
units of the disposal systemfromexcavation mning for
natural resources. Mning shall be assuned to occur with a
one in 100 probability in each century of the regul atory
tine frame. Perfornance assessnments shall assune that
m neral deposits of those resources, simlar in quality and
type to those resources currently extracted fromthe
Del aware Basin, will be conpletely renoved fromthe
controlled area during the century in which such mning is
randomy cal cul ated to occur. Conplete renoval of such
m neral resources shall be assuned to occur only once during
the regulatory tine frane.

(c) Performance assessnents shall include an anal ysis of
the effects on the disposal systemof any activities that
occur in the vicinity of the disposal systemprior to
di sposal and are expected to occur in the vicinity of the
di sposal systemsoon after disposal. Such activities shal
i nclude, but shall not be limted to, existing borehol es and
t he devel opment of any existing | eases that can be
reasonabl y expected to be devel oped in the near future,
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i ncl udi ng borehol es and | eases that nay be used for fluid
injection activities.

(d) Performance assessnents need not consi der processes
and events that have | ess than one chance in 10, 000 of
occurring over 10,000 years.

(e) Any conpliance application(s) shall include
i nformation which:

(1) Identifies all potential processes, events or
sequences and conbi nati ons of processes and events that may
occur during the regulatory tine frame and nay affect the
di sposal system

(2) Ildentifies the processes, events or sequences and
conbi nati ons of processes and events included in perfornmance
assessnents; and

(3) Documents why any processes, events or sequences and
conbi nati ons of processes and events identified pursuant to
paragraph (e)(1) of this section were not included in
performance assessnment results provided in any conpliance
application.

8§ 194.33 Consideration of drilling events in perfornance

assessnent s.

(a) Performance assessnents shall examne deep drilling
and shallow drilling that nmay potentially affect the

di sposal systemduring the regulatory tine frane.
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(b) The follow ng assunptions and process shall be used
in assessing the likelihood and consequences of drilling
events, and the results of such process shall be docunent ed
in any conpliance application:

(1) Inadvertent and intermttent intrusion by drilling
for resources (other than those resources provided by the
waste in the disposal systemor engineered barriers designed
to isolate such waste) is the nost severe human intrusion
scenari o.

(2) In performance assessnents, drilling events shall be
assuned to occur in the Del anare Basin at randominterval s
in time and space during the regulatory tine frame.

(3) The frequency of deep drilling shall be calcul ated
in the follow ng nmanner:

(i) Identify deep drilling that has occurred for each
resource in the Del aware Basin over the past 100 years prior

to the tine at which a conpliance application is prepared.

(ii) The total rate of deep drilling shall be the sum of
the rates of deep drilling for each resource.
(4) The frequency of shallowdrilling shall be

calculated in the foll ow ng manner:
(i) Identify shallowdrilling that has occurred for each
resource in the Del aware Basin over the past 100 years prior

to the tine at which a conpliance application is prepared.
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(ii) The total rate of shallowdrilling shall be the sum
of the rates of shallowdrilling for each resource.

(iii) In considering the historical rate of all shallow
drilling, the Departnment may, if justified, consider only
the historical rate of shallowdrilling for resources of
simlar type and quality to those in the controlled area.

(c) Performance assessnents shall docunent that in
anal yzi ng the consequences of drilling events, the
Depart ment assuned that:

(1) Future drilling practices and technology will remain
consistent with practices in the Delaware Basin at the timnme
a conpliance application is prepared. Such future drilling
practices shall include, but shall not be limted to: the
types and anounts of drilling fluids; borehol e depths,

di aneters, and seals; and the fraction of such borehol es
that are seal ed by hunans; and

(2) Natural processes will degrade or otherw se affect
the capability of boreholes to transmt fluids over the
regul atory tine frame.

(d) Wth respect to future drilling events, perfornance
assessnents need not anal yze the effects of techni ques used
for resource recovery subsequent to the drilling of the
bor ehol e.

8§ 194.34 Results of perfornmance assessnents.
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(a) The results of performance assessnents shall be
assenbl ed into "conpl enentary, cumul ative distribution
functions" (CCDFs) that represent the probability of
exceeding various |evels of cumul ative rel ease caused by al
significant processes and events.

(b) Probability distributions for uncertain di sposal
system paraneter val ues used i n performance assessmnents
shal | be devel oped and docunented in any conpliance
appl i cation.

(c) Conputational techniques, which draw random sanpl es
fromacross the entire range of the probability
di stributions devel oped pursuant to paragraph (b) of this
section, shall be used in generating CCDFs and shall be
docunented in any conpliance application.

(d) The nunber of CCDFs generated shall be | arge enough
such that, at cumul ative rel eases of 1 and 10, the naxi mum
OCDF gener ated exceeds the 99th percentile of the popul ation
of CCDFs with at least a 0.95 probability. Values of
cumul ati ve rel ease shall be cal cul ated according to Note 6
of Table 1, Appendix A of Part 191 of this chapter.

(e) Any conpliance application shall display the ful
range of CCDFs gener at ed.

(f) Any conpliance application shall provide infornation
whi ch denonstrates that there is at |east a 95 percent |evel
of statistical confidence that the nean of the popul ation of
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OCCDFs neets the contai nment requirenents of § 191.13 of this
chapter.

Assurance Requirenents

8 194.41 Active institutional controls.

(a) Any conpliance application shall include detailed
descriptions of proposed active institutional controls, the
controls' location, and the period of tinme the controls are
proposed to renmain active. Assunptions pertaining to active
institutional controls and their effectiveness in terns of
preventing or reduci ng radi onuclide rel eases shall be
supported by such descriptions.

(b) Performance assessnents shall not consi der any
contributions fromactive institutional controls for nore
than 100 years after disposal

8§ 194.42 NMbnitorinag.

(a) The Departnent shall conduct an anal ysis of the
effects of disposal system paraneters on the contai nnent of
waste in the disposal systemand shall include the results
of such analysis in any conpliance application. The results
of the analysis shall be used in devel oping plans for pre-
cl osure and post-closure nonitoring required pursuant to
paragraphs (c) and (d) of this section. The disposal system

paraneters anal yzed shall include, at a m ni num
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(1) Properties of backfilled material, including
porosity, permeability, and degree of conpaction and
reconsol i dati on;

(2) Stresses and extent of deformation of the
surroundi ng roof, walls, and floor of the waste di sposa
r oom

(3) Initiation or displacenment of major brittle
deformation features in the roof or surrounding rock;

(4 Gound water flow and other effects of human
intrusion in the vicinity of the disposal system

(5 Brine quantity, flux, conposition, and spati al
di stribution;

(6) Gas quantity and conposition; and

(7) Tenperature distribution.

(b) For all disposal system paraneters anal yzed pursuant
to paragraph (a) of this section, any conpliance application
shal | docurment and substantiate the decision not to nonitor
a particul ar disposal system paraneter because that
paraneter is considered to be insignificant to the
contai nment of waste in the disposal systemor to the
verification of predictions about the future performnmance of
t he di sposal system

(c) Pre-closure nonitoring. To the extent practicable,
pre-closure nonitoring shall be conducted of significant
di sposal systemparaneter(s) as identified by the anal ysis
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conducted pursuant to paragraph (a) of this section. A

di sposal system paraneter shall be considered significant if
it affects the systems ability to contain waste or the
ability to verify predictions about the future performnmance
of the disposal system Such nonitoring shall begin as soon
as practicable; however, in no case shall waste be enpl aced
in the disposal systemprior to the inplenmentation of pre-
closure nonitoring. Pre-closure nonitoring shall end at the
time at which the shafts of the disposal systemare
backfill ed and seal ed.

(d) Post-closure nonitoring. The disposal systemshall,
to the extent practicable, be nonitored as soon as
practicable after the shafts of the disposal systemare
backfill ed and seal ed to detect substantial and detrinental
devi ati ons from expected perfornmance and shall end when the
Department can denonstrate to the satisfaction of the
Adm nistrator that there are no significant concerns to be
addressed by further nonitoring. Post-closure nonitoring
shall be conplenentary to nonitoring required pursuant to
appl i cabl e federal hazardous waste regul ations at parts 264,
265, 268, and 270 of this chapter and shall be conducted
with techni ques that do not jeopardi ze the contai nnent of
waste in the disposal system

(e) Any conpliance application shall include detailed
pre-cl osure and post-closure nonitoring plans for nonitoring
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the performance of the disposal system At a mninum such
pl ans shal | :

(1) Identify the paraneters that will be nonitored and
how basel i ne values wi |l be determ ned;

(2) Indicate how each paraneter will be used to eval uate
any deviations fromthe expected perfornmance of the di sposal
system and

(3) Discuss the length of time over which each paraneter
will be nonitored to detect deviations from expected
per f or mance.

8§ 194.43 Passive institutional controls.

(a) Any conpliance application shall include detailed
descriptions of the measures that will be enployed to
preserve know edge about the | ocation, design, and contents
of the disposal system Such neasures shall include:

(1) Identification of the controlled area by markers
t hat have been designed, and will be fabricated and enpl aced
to be as permanent as practicabl e;

(2) M acenment of records in the archives and | and record
systens of local, State, and Federal governnents, and
international archives, that would |ikely be consulted by
i ndividual s in search of unexploited resources. Such
records shall identify:

(i) The location of the controlled area and the di sposa
system
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(ii1) The design of the disposal system

(iii) The nature and hazard of the waste;

(iv) Ceologic, geochemcal, hydrologic, and other site
data pertinent to the contai nment of waste in the disposa
system or the location of such information; and

(v) The results of tests, experinents, and other
anal yses relating to backfill of excavated areas, shaft
sealing, waste interaction with the disposal system and
other tests, experinents, or analyses pertinent to the
contai nnent of waste in the disposal system or the |ocation
of such information

(3) CQher passive institutional controls practicable to
indicate the dangers of the waste and its | ocati on.

(b) Any conpliance application shall include the period
of time passive institutional controls are expected to
endure and be under st ood.

(c) The Admnistrator nay allow the Departnent to assune
passive institutional control credit, in the formof reduced
I'i kel'i hood of human intrusion, if the Departnent
denonstrates in the conpliance application that such credit
is justified because the passive institutional controls are
expected to endure and be understood by potential intruders
for the tine period approved by the Admnistrator. Such
credit, or a smaller credit as determned by the
Adm ni strator, cannot be used for nore than several hundred
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years and may decrease over tinme. |In no case, however
shall passive institutional controls be assuned to elimnate
the likelihood of human intrusion entirely.

8§ 194.44 Engineered barriers.

(a) D sposal systens shall incorporate engi neered
barrier(s) designed to prevent or substantially delay the
novenent of water or radionuclides toward the accessible
envi ronnent .

(b) 1In selecting any engi neered barrier(s) for the
di sposal system the Departnent shall evaluate the benefit
and detrinment of engineered barrier alternatives, including
but not limted to: cenentation, shredding,
super conpaction, incineration, vitrification, inproved waste
cani sters, grout and bentonite backfill, nelting of netals,
alternative configurations of waste placenents in the
di sposal system and alternative di sposal system di nensions.
The results of this evaluation shall be included in any
conpl i ance application and shall be used to justify the
sel ection and rejection of each engi neered barrier
eval uat ed.

(c¢) (1) In conducting the evaluation of engi neered
barrier alternatives, the follow ng shall be considered, to
the extent practicable:

(i) The ability of the engineered barrier to prevent or
substantially delay the novenent of water or waste
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toward the accessi bl e environnent;

(i1) The inpact on worker exposure to radiation both
during and after incorporation of engineered barriers;

(iii) The increased ease or difficulty of renoving the
waste fromthe di sposal system

(iv) The increased or reduced risk of transporting the
waste to the disposal system

(v) The increased or reduced uncertainty in conpliance
assessnent;

(vi) Public comments requesting specific engineered
barriers;

(vii) The increased or reduced total system costs;

(viii) The inpact, if any, on other waste di sposal
prograns fromthe incorporation of engineered barriers
(e.g., the extent to which the incorporation of engineered
barriers affects the vol unme of waste);

(ix) The effects on mtigating the consequences of hunman
i nt rusion.

(2) |If, after consideration of one or nore of the
factors in paragraph (c)(1) of this section, the Departnent
concl udes that an engi neered barrier considered within the
scope of the evaluation should be rejected without
eval uating the remaining factors in paragraph (c)(1) of this
section, then any conpliance application shall provide a
justification for this rejection explaining why the
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eval uation of the remaining factors would not alter the
concl usi on.

(d) In considering the ability of engineered barriers to
prevent or substantially delay the novenent of water or
radi onucl i des toward the accessible environnent, the benefit
and detrinment of engineered barriers for existing waste
al ready packaged, existing waste not yet packaged, existing
waste in need of re-packagi ng, and to-be-generated waste
shall be considered separately and descri bed.

(e) The evaluation described in paragraphs (b), (c) and
(d) of this section shall consider engineered barriers al one
and i n conbi nati on.

8§ 194.45 Consideration of the presence of resources.

Any conpl i ance application shall include information that
denonstrates that the favorable characteristics of the
di sposal system conpensate for the presence of resources in
the vicinity of the disposal systemand the |ikelihood of
t he di sposal systembeing disturbed as a result of the
presence of those resources. |f performance assessnents
predict that the disposal systemneets the contai nment
requirenents of 8§ 191.13 of this chapter, then the Agency
will assune that the requirenents of this section and 8§
191. 14(e) of this chapter have been fulfilled.

8§ 194.46 Renoval of waste.
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Any conpl i ance application shall include docunentation
whi ch denonstrates that renoval of waste fromthe di sposa
systemis feasible for a reasonable period of tine after
di sposal . Such docunentati on shall include an anal ysis of
the technol ogical feasibility of mning the seal ed di sposa
system given technology levels at the time a conpliance
application is prepared.

| ndi vi dual and G ound-water Protection Requirenents

8§ 194.51 Consideration of protected individual.

Conpl i ance assessnents that anal yze conpliance with §
191.15 of this chapter shall assune that an indivi dua
resi des at the single geographic point on the surface of the
accessi bl e environnent where that individual woul d be
expected to receive the highest dose fromradi onuclide
rel eases fromthe di sposal system

8§ 194.52 Consideration of exposure pat hways.

I n conpliance assessnents that anal yze conpliance with §
191.15 of this chapter, all potential exposure pathways from
the di sposal systemto individuals shall be considered.
Conpl i ance assessnents with part 191, subpart C and 8§ 191. 15
of this chapter shall assune that individuals consune 2
liters per day of drinking water fromany underground source
of drinking water in the accessible environnent.

8§ 194.53 Consideration of underground sources of drinking

water.
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I n conpliance assessnents that anal yze conpliance with
part 191, subpart C of this chapter, all underground sources
of drinking water in the accessible environnent that are
expected to be affected by the disposal systemover the
regulatory time frane shall be considered. In determning
whet her under ground sources of drinking water are expected
to be affected by the disposal system underground
i nt erconnections anong bodi es of surface water, ground
wat er, and under ground sources of drinking water shall be
consi der ed.

8§ 194.54 Scope of conpliance assessnments.

(a) Any conpliance application shall contain conpliance
assessnents required pursuant to this part. Conpliance
assessnents shall include information which:

(1) Identifies potential processes, events, or sequences
of processes and events that may occur over the regul atory
tinme frame;

(2) Identifies the processes, events, or sequences of
processes and events included in conpliance assessnent
results provided in any conpliance application; and

(3) Docunents why any processes, events, or sequences of
processes and events identified pursuant to paragraph (a)(1)
of this section were not included in conpliance assessnent

results provided in any conpliance application
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(b) Conpliance assessnents of undi sturbed perfornance
shall include the effects on the di sposal system of:

(1) Existing boreholes in the vicinity of the disposal
system with attention to the pathways they provide for
mgration of radionuclides fromthe site; and

(2) Any activities that occur in the vicinity of the
di sposal systemprior to or soon after disposal. Such
activities shall include, but shall not be |limted to:
exi sting borehol es and the devel opnent of any existing
| eases that can be reasonably expected to be devel oped in
the near future, including boreholes and | eases that may be
used for fluid injection activities.

8§ 194.55 Results of conpliance assessnents.

(a) Conpliance assessnents shall consider and docunent
uncertainty in the performance of the disposal system

(b) Probability distributions for uncertain di sposal
system paraneter val ues used in conpliance assessnents shal
be devel oped and docunented in any conpliance application.

(c) Conputational technigues which draw random sanpl es
fromacross the entire range of values of each probability
di stribution devel oped pursuant to paragraph (b) of this
section shall be used to generate a range of:

(1) Estimated commtted effective doses received from

all pathways pursuant to 8 194.51 and 8§ 194.52;
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(2) Estimated radionuclide concentrations in USDV¢
pursuant to 8§ 194.53; and

(3) Estinated dose equival ent recei ved from USDV¢
pursuant to 8§ 194.52 and § 194. 53.

(d) The nunber of estinates generated pursuant to
paragraph (c) of this section shall be |arge enough such
that the maxi numestinates of doses and concentrations
gener ated exceed the 99th percentile of the popul ati on of
estinmates wth at least a 0.95 probability.

(e) Any conpliance application shall display:

(1) The full range of estinmated radiation doses; and

(2) The full range of estimated radi onuclide
concentrati ons.

(f) Any conpliance application shall docunment that there
is at least a 95 percent |level of statistical confidence
that the nean and the nedi an of the range of estimated
radi ati on doses and the range of estimated radi onuclide
concentrations nmeet the requirenments of 8§ 191.15 and part
191, subpart C of this chapter, respectively.

Subpart D-Public Participation

8 194.61 Advance notice of proposed rul emaki ng for

certification.

(a) Woon receipt of a conpliance application submtted
pursuant to section 8(d)(1) of the WPP LWA and § 194. 11

the Agency will publish in the Federal Register an Advance
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Noti ce of Proposed Rul emaki ng announci ng that a conpliance
application has been received, soliciting comrent on such
application, and announci ng the Agency's intent to conduct a
rul emaking to certify whether the WPP facility will conply
with the disposal regul ations.

(b) A copy of the conpliance application will be nmade
avail abl e for inspection in Agency dockets established
pursuant to § 194. 67.

(c) The notice will provide a public conment period of
120 days.

(d) A public hearing concerning the notice will be held
if awitten request is received by the Admnistrator or the
Admnistrator's authorized representative within 30 cal endar
days of the date of publication pursuant to paragraph (a) of
this section.

(e) Any comments received on the notice will be nmade
avai |l abl e for inspection in the dockets established pursuant
to § 194. 67.

(f) Any comments received on the notice will be provided
to the Departnment and the Departnent may submt to the
Agency witten responses to the comments.

8 194.62 Notice of proposed rul enaking for certification.

(a) The Admnistrator will publish a Notice of Proposed

Rul emaking in the Federal Reqgister announcing the
Adm ni strator's proposed deci sion, pursuant to section
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8(d)(1) of the WPP LWA, whether to issue a certification
that the WPP facility will conply with the di sposal
regul ati ons and soliciting comrent on the proposal.

(b) The notice will provide a public coment period of
at | east 120 days.

(c) The notice will announce public hearings in New
Mexi co.

(d) Any conmments received on the notice will be nmade
avai |l abl e for inspection in the dockets established pursuant
to § 194. 67.

8§ 194.63 Final rule for certification.

(a) The Admnistrator will publish a Final Rule in the

Federal Register announcing the Admnistrator's deci sion,

pursuant to section 8(d)(1) of the WPP LWA, whether to
issue a certification that the WPP facility will conply
with the disposal regul ations.

(b) A docunent summari zing significant comrents and
i ssues arising fromcoments received on the Notice of
Proposed Rul enaking, as well as the Admnistrator's response
to such significant comments and issues, wll be prepared
and wi Il be nade available for inspection in the dockets
establ i shed pursuant to § 194. 67.

8§ 194.64 Docunentation of continued conpli ance.

(a) UWoon receipt of docunmentation of continued
conpliance with the di sposal regul ations pursuant to section
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8(f) of the WPP LWA and 8§ 194. 11, the Admnistrator wl |

publish a notice in the Federal Register announcing that

such docunent ati on has been received, soliciting comrent on
such docunentation, and announci ng the Admnistrator's
intent to determne whether or not the WPP facility
continues to be in conpliance with the disposal regul ations.

(b) Copies of docunentation of continued conpliance
received by the Admnistrator will be nmade avail abl e for
inspection in the dockets established pursuant to § 194. 67.

(c) The notice will provide a public conment period of
at |least 30 days after publication pursuant to paragraph (a)
of this section.

(d) Any comments received on such notice will be nmade
avail abl e for public inspection in the dockets established
pursuant to § 194. 67.

(e) UWoon conpletion of review of the docunentation of
conti nued conpliance with the disposal regul ations, the

Admnistrator will publish a notice in the Federal Reqister

announci ng the Adm nistrator's deci sion whether or not to
re-certify the WPP facility.

8 194.65 Notice of proposed rul enaking for nodification or

revocati on.

(a) If the Admnistrator determnes that any changes in
activities or conditions pertaining to the disposal system
depart significantly fromthe nost recent conpliance
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application, the Agency will publish a Notice of Proposed

Rul emaking in the Federal Reqgister announcing the

Admni strator's proposed deci sion on nodification or
revocation, and soliciting comrent on the proposal.

(b) Any comments received on the notice will be nade
avai |l abl e for inspection in the dockets established pursuant
to § 194. 67.

8§ 194.66 Final rule for nodification or revocation

(a) The Admnistrator will publish a Final Rule in the

Federal Register announcing the Admnistrator's decision on

nodi fi cation or revocati on.

(b) A docunent summarizing significant comrents and
i ssues arising fromcoments received on the Notice of
Proposed Rul enaking as well as the Admnistrator's response
to such significant comments and issues will be prepared and
will be nade available for inspection in the dockets
establ i shed pursuant to § 194. 67.

8§ 194. 67 Dockets.

The Agency will establish and nai ntain dockets in the
State of New Mexi co and Washington, D.C The dockets will
consist of all relevant, significant infornation received
fromoutside parties and all significant information
consi dered by the Admnistrator in certifying whether the
WPP facility will conply with the disposal regulations, in
certifying whether or not the WPP facility continues to be
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in conpliance with the disposal regulations, and in
det erm ni ng whet her conpliance certification should be

nodi fi ed, suspended or revoked.

Billing Code 6560-50-P
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